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PREFACE 


The compilation and writing of this book was taken 
up at the request of the Publicity Commissioner. It is 
true that the forests of India have since the commence¬ 
ment of the Great War received much more publicity 
than they ever received before, and during the last two 
or three years especially the publication of several 
important books and pamphlets, the commencement of 
public lectures with lantern slices on .forest subjects, 
and similar forms of activity, have widened the sphere 
of interest and disseminated knowledge on a subject on 
which formerly Government officials, politicians, com¬ 
mercial firms and the general public were frequently 
profoundly ignorant. But in recent years no book has 
been written which, dealing with India as a whole, 
describes and discusses the economic wealth of India’s 
forests. Troup’s great work, TIu Silviculture el 
Indian Trees , touches nmy cursorily and indirectly on 
their economic value. Stabbing's The /'are .3 at 
India describes the gradual o hiding t .• and develop¬ 
ment of the organization and management 0 / me great 
Lorest estate, but the economic \aluc, the value at 
exports and the uses et forest products, and so forth, dt 
not coine within the scope ot the bOuV Pearson’s 
licmtoniie /ires! Products is a standard work of 


reference, but being more or less of a catalogue, cannot 
do justice td some ut the most important aspects of 
Indian forests, a$ for example their importance iu the 
economic, life of the-vast Agricultural community Not 


can it indieau- eg ions <r arc 
fu ire possibilities. The : . 


is oi potential wealth and 
re numerous re search and 
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ovincial publications dealing with special products or 
special areas, which have been freely utilized in the 
compilation of this book, as for example the pamphlets 
issued by Burma and the Punjab giving a comprehensive 
description of the forest wealth and products of those 
provinces, also the U. P. Government publication. 
Practical Forest Management, which has been freely 
utilized in the opening chapters of this book ; but such 
publications are obviously limited in their scope. To 
a certain extent therefore this little book breaks new 
ground, or it might be more correct to say treats an 
old subject in a new way. It does not profess to be a 
manual or text-book ; to write a complete and exhaustive 
text-book on the economic value of all the products of 
Indian forests would be the work of a lifetime. Even 
the compilation of this little work would have been 
impossible without the cordial co-operation of forest 
officers in all parts of India, and the author desires to 
acknowledge the very valuable help and useful notes 
he has received from Me aaford, Gibson, Harlow, 

Nicholson, Bourke, Clear, Greswell, and especially the 
assistance given by Mr. Pearson, c.i.". (Imperial Forest 
Economist^, who has 'reely placed at the author’s 
disposal his unique knowledge of the forests of India 
and their products, and the accumulated mass of informa¬ 
tion available in the Research Office at Dehra Dun. If 
there is any merit in the book, it is due rather to this 
band of experts and local knowledge than to the author. 


November, 1923. 


E. A. SMYTH IBS 
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INTRODUCTION 

J he forest lands of India and Burma under the manage¬ 
ment of the Forest Department amount approximately 
to 160 million acres, which is nearly one-fourth of 
British India. It follows that if the average net revenue 
of one acre is anna (lArf.) per annum, the total net 
revenue would be D crore of rupees, or one million 
pounds sterling. Actually the net revenue is now 
approximately two erores of rupees, which means that 
India is at present getting an average income of only 
- annas net per acre from her forest estates. On the 
othci hand, some of the best forests favourably situated 
f°i mai kets and under intensive management are already 
yielding as much ns Us. 15 net per acre per annum. 
!• the average net revenue could be raised to Rs. 3 per 
acre per annum the total net annual revenue would 
amount to 18 crores of rupees, or 32 million pounds 
sterling. This Is not too high an ideal to aim at. The 
greater part or the forests is not yet intensive ly worked 
and in fact there are very large arcus still which arc not 
worked at all. These await development chiefly by 
improvement m communications Also the growing 
stock in the forests which arc intensively worked has in 
many cases increased enormously a.; the result of 
conservation, protection tending and in seme cases 
pl rating, during the past sixty years. This increase of 
value in growing stoc k, as a direct result of the work of 
the Forest Department, is not sufficiently emphasised in 
.any of the usual reports for the simple reason that uc 
have no ready means of estimating the value of the 
growing stock for such large .ireas at frequent intervals 
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Wo do, however, know instances thai will illustrate 
this point. In one case thirty-seven years after the crop 
had been accurately measured the volume was found to 
be actually four times greater than it was at the previous 
survey in spite of heavy feelings of over-mature trees 
which had taken place in the meanwhile. 

'{‘lie proper conservation of forests has been the 
policy now for about fifty years. The new crops that 
have been nursed up during this time in place of the 
more or less ruined crops which previously existed are 
now about half grown. It may be stated with safety 
that in a great many parts the revenue has up >111 now 
been, and still is, derived from the remnants of forests 
svhich had been more or less ruined before the Forest 
Department came into being, whereas the revenue of 
the future, after a few more decades, will be from the 
new crops referred to above. This clearly shows that 
provided the policy of conservation is maintained the 
revenues in the future will undoubtedly increase by 
leaps and bounds as time goes on. 

Forests are n national L and civilization is itr 
urgent need of them. Not only do they provide sup¬ 
plies of timber and produce aud incidentally give a 
revenue to the State, but their indirect advantages are 
rvrii more important. To an agricultural country like 
India, the importance of forests cannot be exaggerated. 
Dr. Voelckei, who toured in India in the early nineties 
aud repented on the possibilities of the improvement of 
Indian agriculture, stated that the Forest Department 
had c.<.me into existence in the nick of time, and In. 


tin iUrests which then stii es is Led, had done ;n 
untold benefit to agri . ugjjout his report he 

impressed time and again h' utmost importance of 
adding to the obsHog forests by creating new fuel and 
fodder i eserves on waste lands. In addition to being 
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advantageous to agriculture, which is'the greatest, 
industty in India, forests have a marked effect on the 
•dimate and on the maintenance of water supply. 
Forests in India are also a valuable asset in times'of 
famine and scarcity for they are not only capable of 
yielding vast quantities of fodder, even though much of 
it is of poor quality, but can also at a pinch yield large 
quantities of edible fruits and roots of which the poor 
people in times of famine readily avail themselves. 
But perhaps the greatest asset of forests in India is the 
checking ol erosion and preventing the good soil from . 
being washed into the rivers and carried into the sea » 
finally forests directly increase the fertility of the soil 
on which they grow. Trees are capable ot m;v irv rich 
vegetable mould from mineral soils. An illustration of * 
how forests improve locality maybe given. The quality ■ 
of a locality in the forest is estimated by the rate of 
growth of the trees and the height and sire to which 
they grow. -It the original investigation one locality 
was found to be low in the second class; alter «> • 
decades of conservation and intensive mr..i:igemen». 
it was found that the locality had greatly * 
the extent of becoming super rirst '’lass. To sum ir,\ 
therefore. seems hard t > exaggerate how 
t <rests arc to a civilised nation. 

These remarks have been inserted here as tl o tend¬ 
ency, more especially since- the war, hrs : een to 
magnify the commercial side of toresuy to the belittle- 
meht of the scientific side and the indirect advantages 
to the country. After all the growing of the crop of 
timber frees is what takes time, usually the best part of 
a century, but the cutting down of the same can be done 
very quickly. 

This little book is especially designed to increase, 
public interest in the forests u India. Toe wealth is no 
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doubt there, as will be realized by a perusal of this book, 
but, taken in conjunction with the remarks above, it 
must also be realized that their potential value to the 
coming generations is infinitely greater. 

It may be interesting to know how India stands in 
comparison with a few other countries. The United 
States of America have in the past two decades 
organized their national forest areas amounting to 
practically the same acreage as lands under the Forest 
Department in India. From the latest returns we have, 
that country is paying out to the extent of sixty lakhs 
of rupees per annum in order to build up and manage 
its forest estates. So that instead of getting a large 
revenue as India already docs, its forests are managed 


at a loss. The State forests of Canada too are not yet 
a paying concern. In New Zealand owing to the 
destruction of forests a Forest Department has recently 
bv.cn started. In that country the Stale has not suffi¬ 
cient funds to build up a forest property from revenue 
a id i is consequently organizing its forests and its 
Forest Depmtment with loan money by treating the 
whole expenditure on forests as capital until they 
become in due course a paying proposition. 

The author is weil known in India as one of the 
foremost authorities on forest organization and silvi¬ 
culture. He is to be heartily congratulated on the 
production of this book, which appears most opportunely 
since the necessity for the development of natural 
resources is just now more urgent than ever. Mr. 
Smythies has made the best possible use of the limited 


space at his disposal. 

Owing to thv work which has already been accom¬ 
plished in lue past India now leads in forestry in th 
Empire by Jmff a century. It is to be hoped that this 
fuct win become generally Recognized so th^t there may 





l>e no danger of any reversal of policy regarding conser¬ 
vation of forests. This is a non-political matter and it 
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i.> ti usted that all parties will keep the subject out of 

the sphere of politics and support the necessary policy 
continuously. 

Plate No. 2 is by Mr. P. W. Champion and the 
remainder are : rom the collection of the Forest Research 
Institute, Dehra Dun. 


P. H. CLUTTER BUCK 




CHAPTER I 

FOREST AND CIVILIZATION 


Before the dawn of civilization in the days of pri¬ 
meval man, the greater part of the habitable globe 
was clothed with dense forests, because the vegetation 
which composes the different forest types represents 
the climax vegetation which has gradually come into 
existence i.> the course of ages and by the processes of 
'evolution. Thus forest trees were enabled to monopolize 
most of the fertile tracts of the Earth, and the exten¬ 
sion of forest was limited only by physical causes, aich 
as icc and snow in the high latii ides and altitudes, 
drought and absence of moisture in deserts and dry 
savannahs, excess of moisture in bogs and s .vamps, anti 
so on. With the evolution of Man, and in the course oi 


ages, the distribution of forests was profoundly aife< ted. 
At. first the progenitors of Alan were insignificant indi¬ 
viduals, wandering in the depths of the primer el and 
gigantic forests, on which they were dependent for the 
necessities of their existence ; the forest \v .s .their home, 
and the trees of Hi. forest their gods Bn! _rutVv.by 
Man bee line gregarious, collected into tribes and com¬ 
munities, started an agricultural and pastoral existence 
dealing the land in met* widening circles for cultivation 
and grazing, and the first great onslaught on the forest 
growth commenced, a Jong sustained attack, which, 
sfarting ten thousand years or more ago, still continues 
with accelerated fury at the present day. The destruc¬ 
tion of forests was however not uniform, but varied 
directly with the stage of civilisation !cached. Thus 
two thousand years ago, the savages of Britain and 
Go 1 many bad made liiiie or no impression on then 
forests, which formed .. V. iv. . impenetrable t uvriei 
to the might and arms of imperial 'Rome, while the 
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civilizations of Greece and Rome had very largely con¬ 
verted their forest lands into cultivation and the still older 
civilizations of Persia and Babylon had already largely 
destroyed the vestiges of their forests, and incidentally 
destroyed themselves as well. In the last 200 years the 
great expansion of civilized life in the North American 
continent has resulted in the disappearance of unknown 
millions of acres of virgin forests. In China, in India, 
in every densely inhabited part of the earth, we find 
the same result, the destruction of forests with the 
expansion oi civilization, and at the present time the 
relics of tiie once all embracing primeval forests are to 
be found only in those regions where the onslaughts of 
man and the pressure of civilized life have not yet com¬ 
menced, in the wild uninhabited tracts of South "America 
and Central Africa, Siberia and North Canada, Burma 
and the Malay Archipelago. 

But while the random development 01 thoughtless 
civilization has had the world-wide effect of destroying the 
forests of the world, at the same time modern industrial 
civilization is dependent more and more on the 
produce of forests for its existence, an apparent para¬ 
dox, the truth of which was realized by the French and 
Germans a century or two ago, in India fifty or sixty- 
years ago, was vividly impressed on the British nation 
during the course of the (Beat War, and is at the pre¬ 
sent time causing serious consideration to the more en¬ 
lightened governments throughout the world. In the 
chapters that follow, some slight indication will be given 
of the extremely varied demands that modern civilization 
makes on forests, as illustrated by the utilization of 
different products from the forests of India and Burma. 
The dependence of die aboriginal savage of Africa a* 
Borneo on the virgin forests in which he lives is fairly 
obvious, and in reality, the inhabitants of London, 
Paris or New York are just as dependent on the pro¬ 
ducts of forest growth as any aboriginal savage, 
although the connection is :.ot at first so obvious, 
and the value of lores! products consumed annually per 
head of population increases rapid!;, with the inch)-.. • 
development of a nation. 


FOREST AND CIVILIZATION 

But the necessity for the existence of forests goes 
deeper than the mere utilization of their products. The 
careless destruction of forests on mountain slopes brings 
into operation such forces of erosion and denudation, 
resulting in landslips, tremendous floods, •siting and. 

. destruction of fertile valley land, that Man is rendered 
helpless, and even mighty empires (such as Ba'ylon) 
are obliterated, or (as in China) whole populations, run¬ 
ning into millions of people, are rendered homeless and 
destitute. The importance of forest growth in the re-, 
gulation and conservation of water supply is well recog-' 
nized, and this recognition has resulted, for example, 
in the afforestation of catchment areas for the water 
supply of large cities such as Liverpool and Manchestc •. 
Tliv effects o, forests on climate are not so clc .ily 1 
established, but mere are reasons to think that the* 
burning climate of the plains of India, or Persia and 
elsewhere, are to some extent at least aggravated by 
the complete removal of forests which once clothed those 
tracts. To give one illustration of the reverse side 
oi the picture, the successful afforestation or wide ex¬ 
panses of infertile sand dunes along the shores of the 
Bay of Biscay a century or more ago, checked the 
continuous encroachment of sand and continuous 
conversion of fertile lands iato barren waaucs, and 
created instead some of the most valuable ’ in. 
avcly worked pine forests in Europe, creating the 
same ‘.inre a never failing supply of pit props ’*>i 
Welsh colliei i. s, and •'! imperil >>-; "1 rusi'' <or thc 

industries of Europe. The Landes >>'' HVanuc provide 
possibly the finest example of successful and profitable 
afforestation on a large scrT* t<. bn found in the world 
to-day. 

This brief summary of the connection between civili¬ 
zation and forests is a necessary prelude to a more de¬ 
tailed consideration of India’s forest wealth. It has 
been shown what a profound effect the advent arid 
development of Man on the earth has bad od the distri¬ 
bution of natural forests, and how in every country the 
.primeval forests have had to disappear before the ad¬ 
vance of civilization. But the great lesson to be learni 
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■>t the present lime is that as modern civilization is 
largely dependent on forest products, a definite mini¬ 
mum area of land under forest is an economic and 
physical necessity for the well-being of every civilized, 
nation. Those nations (such as Great Britain and South 
Africa) which by nature or past neglect have now an in¬ 
adequate area of forest land find themselves compelled 
at great expense artificially to create or re-create their 
forests by plantations. Other nations, such as Germany, 
France, Sweden, and India, have grappled with the pro¬ 
blem in time, and taken adequate steps to ensure the pro¬ 
tection and continued existence of their forests. Other 
countries again, notably the United States of America, 
have more recently realized the economic necessity 
of adequate forest areas, and are busy with the problem 
of ensuring the future needs of the nation. Iu the chap¬ 
ters that follow an attempt will he made to show what 
India has done in the past to protect and develop her 
forests, their types and distribution, their physical and 
economic value, their utilization and future prospects. 
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CHAPTER II 




PAST HISTORY OF INDIAN FORESTS 

“ Liis Jforcts precedent les peuples, les deserts 1 *s suivroni. 
So wrote a great French forester, and the underlymp 
tryth of his remark can be exemplified in various parts 
of India. There can be little doubt that once a prii icval 
iorest stretched over the greater part of the land, except 
m such inhospitable tracts as the high altitudes of^tlu 
Himalaya, or the arid deserts of Rujputaua and Sxki 
I n the Vedas, the earliest religious writings of thi 
Hindus, which arc partly historical and partly mythical 
in the epic poem of the Mahabk rat about the time 
or tire Aryan inva.se t of Hindustan, references ■' 
made to dark, gloomy fv>rests in areas recognized as 
situated in the flangetic plain, now a vast expanse cn 
cultivation end for a thousand mil s or more devoid 
•of forest growth. Similarly tho records of the wander¬ 
ings of the Chinese pilgrims (about (500 r..e.) fmiuemiy 
speak of leagues and !<• ’gucr. daiend uixmal t -rcso 
in the now almost treeless districts of (lorakhpnf ar»d 
Western I’cn- d. Tn mi:: 1 ', In: r times, in the si de *•! 
•century \.r>. the Moghul Jlrnporor Babur hunted tigoi 
and other large denizens of the forest# the • 

river, in areas v hi . h have ; 0 \v K come * v o tt n r<‘>. nv. 
deserts of stunted thorny shrubs. 

Ill the turbulent days >:•£ early ludi o history \v>lh the 
rise and fall of dynas ies and powers, the areas of tori s' 
lands fluctuated, slirinking to make place for cultivation 
with the advent of a xirong ruler, increasing again with 
the collapse o the contr 1 power, or when wais and 
pestilence and families reduced the density and pressure 
of the population. Thus we still find ruined and long 
forgotten cities in some parts of India, in the depths ol 
•the forest, which came back agaiu wlie • the inhabitants 
were massacred or the cities vere deserted. With the 
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advent of the stabilized rule of the British Raj, resulting- 
in a great increase of population, with the attendant 
demand for timber and fuel, with the spread of agricul¬ 
ture and the increase of pastoral herds, and the introduc¬ 
tion of modern industrial conditions, with the greatly 
increased demand for constructional timber, for sleepers 
for railways and a hundred other uses, a fierce onslaught 
v/as commenced on the forest areas, and by the middle 
of the nineteenth century the depletion of the forests 
began to assume a serious aspect. 

It y. as, however, by no means for want of advice and 
warning that little of a practical and enduring nature was 
accompli .hed during the first hall of last century, for 
various officers were deputed from time to time to re¬ 
port ‘ii the forests of different localities, and all were 
insistent on the need for the conservation and improve¬ 
ment of the forest tracts inspected by them. Thus as 
early as 1827 Dr. Wallich reported on the forest resourc¬ 
es of Tenasscrim, while about 1837 Dr. Heifer reported 
on those of Malabar in 18-17 Dr. Gibson was appointed 
Conservator of Forests, Bombay, while in 1856 Dr. 

post ii 

aud both these otlicers submitted valuable reports on the 
forests in their charge. During this period the name of 
^j r Collector of Malabar, stands out conspicuous. 

Thi > officer, keenly alive to the dangers attending the 
depletion of the forests in his district and anxious to en¬ 
sure the future local supply of teak timber, founded in 
18-12 the now famous Nilambur teak plantations, which 
have been regularly extended to the present day. and 
which form a living monument their founder and > 
those who have had a share in the work of then 
extension. 


The year 1855 marked the commencement of a iew 
era in too history of the forests of India, for it was then 
Lord Dalhousie laid down a definite and far-sighted 
forest policy. Further progress was delayed for a time 
;>y the Mutiny, but, in 1862 owin to the increas¬ 

ing difficulty of obtaining adequate supplies of timber 
foi tae great extension of railvyay lines then being 
undertaken, as a result of the systematic destruction of 
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forest areas for cultivation, of uncontrolled felling 
aud absence of all protection of forests, the Government 
of India were forced to take energetic steps to protect 
from further destruction the forests that still survived, 
and forest organization was rapidly extended to all the 
provinces in India. 

The earlier years 1 of forest administration \.ero 
beset with difficulties, whip -tot surprising con * 

sidering that the newly created Forest Department \\«s 
charged with the unpopular duty of protecting the herit- 
age of nature from the rapacity and thoughtlessness tn 
mankind, a duty which naturally roused considerable 
antagonism. Brandis’ early struggles in Burma are but 
one instance of the contest against greed, ignorance 
an< ! short-sightedness, for his efforts at introducing sound 
principles of organization and protection met with a 
storm of opposition from all sides, and particularly from 
mercantile firms engaged in the timber business, 
conflict raged for five years, but in spite of gross mis¬ 
representations, his policy prevailed in the main: had this 
not been the case matters would certainly h.wc .one 
from bad to - . and the valuable teak forests of 


' cars of i he 1'oic. 

uinsl 
Government 
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would .have been a national disaster; for it is on I 
class teak that our Admiralty relies for it* supplies o 
the best shipbuilding timber. 

In other provinces also the early . 

Department vu >■:: marked by a constant struggle 

opposition ia various forms, fur although Gove... . 

had proclaimed its forest policy, this policy \\ as not always 
appreciated by district officials, many oi whom were 
rinubie to discern the potential value of the forest or to 
ioresee the baneful results of their destruction. 

Exploration, demarcation and settlement, followed by 
efforts to introduce protection md some form of regular 
management, were r be first duties of the. Forest Depart¬ 
ment. Work on these lines* which ; s not j et c 'tupleted 


1 Work of the Fcrcst Dei^. >\'”ieui /ts.fr. 
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\u the more backward part of the country, has been 
pursued steadily from the commencement, and in con¬ 
sequence large tracts of forest have been saved from ruin 
and are gradually being brought under efficient manage- 
me.it. Whatever may have been the opinions held in 
some quarters half a century ago as to the need for a 
policy such as that expressed in Lord Dalhousie’s memo¬ 
rable enunciation of 1855, there is no longer any doubt 
that results have amply justified the steps taken and 
tout in her forests India now possesses a property of 
constantly increasing value, the future importance of 

which if is hardly possible to oVer*ej5timat< 

The accompanying diagram illustrates the steady in¬ 
crease in cash revenue and surplus from the forests oi 
British India over a period of half a century (from 1864- 
>'» to 10J4 10). From this it will be seen that the total 
revenue and surplus were 3*7 million and million 
1&64 df, and have increased to 37-5 million and 
lb-o million "upefv: ' in 1914 l'l, more than a ten-fold in 
co :m. in cither case, in addition, the value of forest pro- 
duce given jvvay free oral reduced rates to concision- 
is s and tight holders averaged over nine million rupees 
y<:a. ; y in tD. period J!rt4 1!). Those are large Ugutes. 
hut it must be emphasized that they onlv represent a 
proportion of the increased value of the forest estate 
B'or, fi f ty years ago, the more accessible and more valu¬ 
able forests were in a Scmi-ruined state as a result oi the 
uncontrolled felling, burning, grazing and other forms of 
damage to which they had been subjected during the 
previous half century of more. In many cases all the 
best trees had been felled and the refuse left. With the 
ad/c u of adequate protection a new young CiOp gradu¬ 
ally came in, and these ruined f orests have been filling up 
v-ith healthy young frees ever since, but it will still be 
cl- ci-.d Oocucies rorc these young crops arc ready for 
r • iiu and be tore the i orests reach their full productivity. 

but ap irt fi un th<- gi tuual increase and value of the 
t: c «:roi> iD the more accessible fe-estm a proportion o 
c i, car k lrn rease >'■ revenue lias been due to the gradual 
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Note to page S. 

The average annual gross and nett revenue figures for 
the period 1919-20 to 1923- 24 have Increased to w- and 
18-5 million rupees. The surplus has increased despite 
very large capital expenditure in all provinces. 
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SHOWING STEADY RISE IN REVENUE AND SURPLUS 
FROM THE FORESTS OF BRITISH INDIA 
(1864-69 TO 1914-19). 
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DIAGRAM SHOWING STEADY RISE IN REVENUE AND SURPLUS 
FROM THE FORESTS OF BRITISH INDIA 
(1864-69 TO 1614-19). 
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•opening up of hitherto inaccessible areas by improved 
communications. Forests have been opened up by net¬ 
works of roads, by tramways and other mechanical 
means of export, and the increase in surplus is all the 
more satisfactory when it is considered that up to si 
year or two ago all the capital expenditure necessary 
had been met from current revenues and unlike railways, 
canals, or other sources of revenues to Governments 
the forests of India had added nothing to the debt of the 
country, or been financed by loans. 

An additional cause for the steadily increasing revenues 
from forest sources has been the results of research and 
•experiments, which by evolving new methods of concen¬ 
trated working, and by exploring new uses for foresi 
products, have had in the past, and will have to an ever-, 
increasing extent in the future, a considerable effect on 
forest revenues. This aspect is dealt with in greater 
detail in subsequent chapters, but as an illustration the 
resin industry may be quoted, which, largely as the 
result of continuous research and experiment, has de¬ 
veloped in twenty years from nothing to an industry 
bringing in 1*2 million rupees revenue yearly. 

It. has taken over fifty years to build up tin: forest 
estate as it now exists. From now onwards with the 
increase in growth of trees and improvement in quality, 
the closer utilization of the produce and the cheapening 
of exploitation the surplus should underwisc management 
continue to increase. The foundations have been wcl! 
and truly laid, the building o f the superstructure vet 
remains to be completed. 




CHAPTER ill 




FORESTS AND AGRICULTURE 

An overwhelming proportion of the population of 
India is dependent on agriculture for its maintenance, 
and one of the most important aspects of forest 
management is to meet the requirements of the agri¬ 
cultural population. ‘ Among the peasant’s greatest 
meeds are firewood to replace manure, small timber for 
houses and wood for implements, as well as grazing 
and fodder for his cattle. It has been recognized with 
increasing clearness that forestry has an important 
♦vocation as the handmaid of agriculture.’ 1 The import¬ 
ance of this aspect of forestry naturally varies consider¬ 
ably in different Provinces. In areas of comparatively 
sparse population and extensive forests, such as parts 
of Burma, Assam or the Western Ghats, tfca pressure 
on the forests is almost negligible, and the require¬ 
ments of agriculture are iimited and met with case. 
But in other areas, notably in parts of the Himalayas, 
in Kumaon and the Punjab, in parts of the Central 
Provinces and the Deccan, and elsewhere, the absolute 
possibility and existence of agriculture is intimately 
dependent on an adequate forest area in the vicinity ; 
the comparatively poor told infertile soils cannot 
produce sufficient crops to support the population, who 
. are compelled to eke out their precarious existence 
, by heavy manuring with forest humus, or by trading 
m cattle, sheep, ot goats who graze and multiply in 
• mu through the Iciest, o- by earning wages in forest 
industries or by o he. means. And as the population 
increase., the pressure and demand on the existing 
forest ar r .ia also rapidly ncreases, and a perpetual 

Resolution b/ the U.t*. Government on afforestation work in 
. the Gangetic plains. 7 
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smuggle results in trying to meet the urgent needs of 
the surrounding villagers and in trying to keep in 
existence an adequate area of f rest to meet future 
needs. And in other areas again, notably in those less 
fertile parts of the densely populated plains of the United 
Provinces and the Punjab, where cultivation is some¬ 
what precarious and where forest lands no longer exist, 
the pitiable economic condition of the people, the 
miserable mud hovels in which they live, the debased 
breed of half-starved cattle which they possess, the 
consumption of stable manure as fuel instead of 
as manure for enriching their fields, these and other 
unfortunate results must to some extent at least be 
ascribed to the complete absence of forest in the 
vicinity, and to the fact that the purchase price of 
essential 'orest products is thereby raised beyond the 
Teach of the inhabitants. 

In the legal process of reservation of Government 
forests and waste lands, the chief and most arduous 
duty of the reservation or settlement officer is the 
recording of claims of all the surrounding villages or 
forest produce, for timber, fuel, grass and grazing, leaf 
litter and humus, for rights of water and rights of way, 
tor bamboos •''rid edible fruits, and a score of othc. 
requirements. And when the settlement officer has 
passed tin a l orders allowing all legitimate claims for 
the bonaiide and agricultural use of right-holding and 
concessionist villages, these demands have the first 
claim on the produce of the forest area, even up to 
tliu maximum oi output of the area, and as .such 
rights and concessions arc usually supplied free (but 
occasionally at reduced rates), it frequently happens 
that blocks of Government forest are managed entirely 
for the benefit of the adjoining villages, without hope 
or expectation of any direct profit or commercial 
exploitation. A few figures may be cited to illustrate 
bow intimately the well-being of the agricultural and 
village populations of India are bound up with the 
forests. (Figures given below refer to British India 
only, excluding Native States, and for the year 191’0-iJl.) 
Total animals permitted to graze in Government forests 
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wcie _2 millions oi which 2*S millions paid fees (even 
xui’ grazing lees are almost nominal, varying generally 
irom 2 annas to Rs. 2 per annum per animal), 3-7 millions 
grazed at half rates, and 5*5 millions grazed free. The 
value of free grazing and fodder grass is put at 3*8 
million rupees. 

i Right holders and concessionist villages were given 
free of cost about five million cdbii of timber and 
seventy-six million cubic feet of firewood, while the value 
of a hundred other forms of minor forest produce, such 
as edible fruits and flowers, fibres for ropes, grass for 
thatching, bamboos, gum, resins, dye and tan materials, 
tc.,ete., is put at one million rupees, although this is 
probably far below the real value, since no accurate 
record is kept of these petty demands. The total value 
of rights and concessions given away to villagers every 
year irorn^ the forests of British India under the control 
the Forest Department must be put at nearly 
/j ,00’),000 sterling*, despite the extremely low rates at 
which these concessions are rate*. This is an item 
. h.eh never appears in the statistics of financial results 
e the working of Indian forests. Admittedly a certain 
P' V" bon oi this produce has no commercial or sale 
.aiue, 3.e., it- could not be sold elsewhere if- the adjoining 
villages were upr in existence, but on die other hand the 
actual value to the villages, to whom the produce is 
given, is incalculable, since in many cases the very 
existence and economic life of the village is so intimately • 
connected with the assistance to its liie and agriculture 
provided directly or indirectly by the adjoining forests. 

The importance of forests in supplying grazing and 
giUS:> foi cattle kept for manure and tor ploughing has 
been mentioned above, but two farther points must be 
emphasized. An important article of food both for the 
agricultural and urban population is ghi or clarified 
butter, and the ghr industry i.-, very closely connected 
w:*.h adequate glazing grounds within the borders of the 
Hovel runeiit forests. For e ample in the moist Tarai 
tiaots^ along the submontane belt at the foot of the 
Himalayas, groat herds oi buffaloes arc kept, which roam 
ovoi the extensive areas of grasslands, and it is on the 
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existence of this never failing supply of grass and foddc; 
that the extensive export of ghi from the submontane 
belt to the crowded cities of the plains depends. From 
these same arcus also a steady stream of young buffaloes 
and cattle are exported to supplement the agricultural 
resources of the adjoining districts to a distance of two 
hundred miles or more, and the support of this cattle 
breeding industry is a further important function of the' 
Indian forests. India is unfortunately and periodically 
afflicted with a failure of the monsoon rains, and in these 
years of famine^ when the food and fodder crops fail 
and the very indifferent village grazing grounds fail to 
produce grass, it is a piteous sight to sec the starving 
cattle wandering forlornly over the burnt up plains or 
lying down by the wayside to die, with the vultures 
gathering to their ill-omened meal. It is then that the 
forest areas are heavily tapped to supply vast quantities 
of fodder grasses which are exported to the famine 
stricken districts. The importance of these practically 
inexhaustible reserve supplies of fodder in times ot 
famine cannot be exaggerated. To the poor peasant the 
loss of his cattle by hunger and famine is an over¬ 
whelming blow, for without cattle; he can neither plough 
uor manure, and even if he can raise the money by loan 
or mortgage to buy a fresh supply, after u bad fodder 
fainine there are not sufficient cattle surviving to mcc. 
tire demand. In the famine of 1918-19, in one part of 
one district of the Uni led Provinces (in the Bah Tnltsil 
of Agra), an inaccessible and inhospitable t:.ict ot barton 
ami broken ravines, no less than 200.000 cattle of the 
agricultural classes were lost. There can be no douot 
that the mortality amongst th- cattle would be far 
greater in every serious fodder famine than it actually is,, 
but for the reserve supplies of fodder available in the 
forests ; and these fodder reserves in the forests of tbc 
United Provinces the Central Provinces, Central India 
the hombay Deccan, parts of Madras and elsewhere are a 
very important economic asset in India's forest wealth. 
It may be noted also that during the war, 50,000 tons ■>; 
fodder grasses were collected in 1917 r 18 from Indian 
forests, to help the military operation •• in Egypt and Iraq 
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In times of famine and food shortage also, the edible 
fruits and roots and flowers that are available in forest 
tracts, and that help to eke out the inadequate food 
stocks of the people, are worthy of brief mention. There 
is another aspect of importance connected with forests 
in the general economy of the rural population. In all 
civilized countries of the world which work' their forests 
intensively, the wages bill on the exploitation of forests 
and on forest industries is a big item, and as typified in 
many pa* ts of America may be the dominant factor in 
the prosperity of whole districts. In India perhaps 
more than in most countries we find this to be the case, 
partly perhaps because the Indian population is so 
• .edurruj,;ntly agricultural, and forest works can fit in so 
well with the slack periods in agriculture, partly because 
the relatively low standard of life and rate of wages has 
militated against the introduction of mechanical appli¬ 
ances, and'the working of Indian forests usually makes a 
far higher .demand for units of manual labour than 
corresponding work in other countries. To give one 
small illustration of this aspect ; in the pine* forests of 
Mumaon, the amount of money distributed every year 
amongst the loca 1 hillmen for the collection and export 
of crude resin (to feed the turpentine and resin distilleries) 
exceeds three lakhs of rupees (j&'O.OOO). This is not 
a very vast sum by the standards of international finance, 
but represents an asset of very considerable importance 
to the poor peasants of that tract, and in excess of the 
whole land revenue (or land tax) of the district where 


the resin collection is carried out. But in India, the 
influence of wages paid for forest exploitation usually 
spreads far beyond the confines or vicinity of the forests 
themselves. All the major tracts of primeval ox virgin 
forest are necessarily largely nhinhabitc parsely 

inhabited (their present existence is in fact due to their 
uninhabited nature), and very often the labour gangs 
required for their working have to be brought from far 
afield. To quote again an example from the sub¬ 
montane forest at the foot of the Himalayas, every 
railway mid road is blocked biennially with sawyers, 
carters, carriers and p very form of labour, first in thou - 
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migration to the forests after the winter crops are sown 
in November, and again in their migration back to their 
homes in time for the harvest at the end of March. 
From the hills they come, from the far away plains of 
the Punjab and the Ganges, and convert the great forests 
for a few months into a scene of intense bustle and 
activity and then agaiu depart leaving the forests to the 
lonely firewatcher and the roaming tiger, but die wages 
they have earned go with them to be spent in marriage 
festivals or to be converted into gold and silver trinkets. 
Again the great forests of the Andaman Islands have to 
be worked entirely by imported labour, partly by the 
involuntary labour of the convict gangs of that great 
penal settlement, ar.d latterly to some extent by Kachins 
from far away Burma. There is no use in multiplying 
examples, it is a feature common to most Indian forests, 
the great influx of labour working furiously for a while 
to render available for the industrial life of the country 
the valuable products of the forests, and then departing 
with their well-earned wages with the ripening of the 
fields to harvest, or when the terrific heats of summer or 
the tropical rain's of the monsoon render further jungle 
work impossible. 

Taking India as a whole, the proportion of forest land 
to total area (i.e,, 25 per cent.) is ample, bu: as has been 
indicated already, the distribution of forests is irregular, 
aiid while some provinces such as Burma and Assam 
have nio:-e forests than Lhey require or can work inten¬ 
sively, in other piv’s of India, and notably in the 
Gangetic plain and in the Punjab, the area of forests 
is quite inadequate, and the rural population has n 
considerable extent to carry on as best it can without 
forests. At the same time there are extensive areas 
>f waste land which by skilful management are capa¬ 
ble of being made into successful plantations, for 
the production of small timber, firewood, grass, etc., 
which have the double advantage o, amelioialing the 
agricultural conditions of these treeless tracts and ot 
putting to a profitable economic' use lands which are 
otherwise barren and valueless. Tn a consideration «. f 
India’s forest wealth, a brief account must be given of 
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the very successful plantations which have been, and 
arc being, created in certain parts of India where the 
demand for forest produce is keen, and where there are 
no natural forests to meet the demand- The best known 
examples which will be briefly described are :—(1) The 
babul (Acacia arabica ) and sissu ( Dullergia sissu) plan¬ 
tations of the Jumna and Chambal ravines in the United 
Provinces ; (2) the irrigated sissu and mulberry ( Morns 
alba ) plantations of Changa Manga near Lahore in the 
Punjab; (3) the Eucalyptus (/£. globulus) plantations of 
the Nilgiris near Ootacamund in Madras. 

1. Afforestation on the Jumna and Chambai 

RAVINE TRACTS OF THE UNITED PROVINCES. 

A common characteristic of most rivers flowing 
through the soft alluvium of the Gangetic plain, whose 
beds are appreciably below the level o* the surrounding 
country, is a border zone or network of ravines over 
which the cattle, sheep, goats, donkeys, and other 
animals of the adjoining villages perpetually wander 
in search of grazing, and which have been created by 
the action of rainwater rushing down the bare denuded 
and trampled slopes into the river. In the case of two 
important tributaries of the Ganges, i.e., the Jumna and 
Chambal rivers, whose beds lie a hundred feet or more 
below the general level of the Surrounding plain, these 
eroded ravines have in the course of centuries grown to 
enormous proportions, and are continually eating aw :t> 
into the cultivated lands at their sources. They arc 
characterized by a stunted and scattered desert flora of 
inedible thorns and shrubs, such as Capparis aphylla , 
Acacia Icmophloea, etc. : they have practically no eco¬ 
nomic value whatsoever; and the total area of these 
dcsert like md inhospitable ravines in the United 
•Vo . <ru : j ; b ibly lies between half a million and a 
million acres. The agriculture of these tracts is very 
precarious, irrigation is impossible, and they are liable 
‘o iiecjucnt ami intolerable famines, especially foddei 
amines, while the broken tangle of precipitous ravines 
makes the * • insport of large quantities of fodder from 









'• FORESTS AND AGRICULTURE 

parts almost impossible and anyhow extremely, 
cnsive. The possibility of putting these ravine 
dcsei to some economic use was first considered many 
years ago, and they were the subject of a report in 
1879, by Brandis (then Inspector-General of Forests). 
Spasmodic experiments with varying success core 
carried out in 1884 and in 1904, but the subject was not 
tackled in earnest until 1912, when Sir John Hewe t, M.P. 
(then Lieutenant Governor of the United Provinces) 
issued an important resolution on the subject of allOrcst¬ 
ation of these denuded areas and the establishment of 
fuel and fodder reserves. This resolution inaugurated a 
strong and active policy on afforestation, and during 
the next five years, under the control of Sir Peter 
Clutterbuck piow Inspector-General of Forests.) and 
with the active assistance of Col. Neville, the District 
Magistrate of Etowah, roughly 30,000 acres of waste 
lands were taken up with a view to their afforestation, 
and a series of experiments were commenced to ascer¬ 
tain the best methods or treatment of these areas. 
These experiments conclusively proved that the whole 
secret of success lay in the retention of the monsoon 
•ains, combined with dry fanning and weeding of young 1 
seedlings and plants. In the untreated ravines, at the 
end of the monsoon rains, measurements showed that 
the moisture had penetrated a bare six inches, while in 
areas treated with an elaborate system of breaking up 
of the surface soil, making small ridges and ditches and 
•lams, moisture penetrated tol l feet depth in the first 
year and to !) eet depth in the second year, and resulted 
r. a most luxuiinm growth of valuable tree seedlings 
and fodder grasses, which automatically stopped furtl 
erosion. The results obtained have surpassed all c 
pectations. In some of the more fertile patches, stssu 
(Dal' "g:'a -is-:;) plants ii.r e attained 50 fecc height in 
the six years from sowing ; babul (Arana arabfed] seed¬ 
lings reach 4 and 5 feet height in four mouths; in 
1922 a thousand tons of good fodder grasses were 
obtained from about 5,000 acres of plantations. The 
ever-growing islands of vivid green and flourishing 
plantations in a sea of barren and aehinr desert iff ore! 
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striking a contrast as can be found, and Mr. Hole 
(late Imperial Forest Botanist) noted that he con¬ 
sidered these plantations to be the most important 
and successful afforestation work at present being done 
in India. 

By March 1925 (i.e. twelve years from the date of starting 
the original experiments, and including five years which 
were largely experimental), over 13,000 acres had been 
successfully afforested, a further 2,000 acres of soil 
preparation had been completed and were awaiting the 
break of the monsoon rains, and the organization was 
complete for increasing the plantation acres by 2,500 
. acres yearly. The three principal advantages of these 
‘ areas arc (J) complete check of further erosion in the 
areas treated; (2) production of valuable timber, of 
tanbark, of firewood and wood for agricultural use's; 
(3) production of large quantities of fodder grasses, 
< useful at all times to the surrounding villages but ab¬ 
solutely invaluable in times of fodder famine. One of 
the most hopeful signs at the present time is the interest 
fh.' t is being taken by surrounding large landowners who 
own extensive tracts of ravines and waste lands, and 
hi several important cases the landowners after seeing 
the results obtained, have already commenced operations 
on similar lines on their own estates and with their own 
funds. It is not too much to say that the enormous and 
at present profitless areas available for treatment, and 
the enormous potential demand for the produce grown, 
supply the primary conditions for an almost unlimited 
extension of a work, which will have a profound effect in 
ameliorating the conditions of agriculture and the eco¬ 
nomic life of the people in those very parts of the 
province where the conditions of life are at present most 
precarious. 

As regards the financial aspect of these ravine plant¬ 
ations, it. is too early ye to write definitely. The initial 
cov of creation is high (from Rs. 50 to f>0 per acre), but 
the cost of subsequent tending aj.d upkeep is low. 
There can be no doubt that Government will obtain a 
very fair rate of interest on the money invested, and the 
indirect benefits cited above, the prevention of erosion. 
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ilie insurance against fodder famines, and the amelior¬ 
ation of the conditions of agriculture, completely justify 
the large scale operations which have been taken in 
hand. 


2. Irrigated Plantations in the 
Punjab. 


In the Punjab plains there are very extensive areas 
of dry scrub jungle (called rakhs), with Capparis aphylld , 
Salvador a oleoides and Prosopis spieigera as the commonest 
species, which in their natural state are of very low 
economic value, but certain areas by means of irrigation 
have been made to produce flourishing plantations 01 
sissu {Dalbergia sis.su ) and mulberry {Morns alba ) yielding 
a high out-turn of fuel and a fair quantity of timber. 
A lucid account of the method of creation and treatment 
of these irrigated plantations is given in Troup’s Silvi¬ 
culture of Indian Trees , Volume l, from which the follow¬ 
ing details have been taken. 

In contrast with the ravine plantations of the United •, 
Provinces, which depend entirely on the rainfall for 
adequate moisture, irrigation by inundation canals is the 
dominating factor in the Punjab plantations, and the .si c 
of plantation is limited to the area which can lie irrigated 
successfully during April, May and June, when it flooding 
s not cni ried out failure is ceVtain. It is however a 
recognized principle that field cultivation 1 is prior claim 
to the available water supplies, so that the plantations do 
not always receive as much as they should. The prelimin¬ 
ary work of laying out an irrigated plantation is 
carried out by the Irrigation Department, Which con¬ 
structs the distributary water channels. The soil exca¬ 
vated from the small irrigation trenches is thrown up 
in the form of a ridge running alongside and sissu and 
mulberry seed is sown on this ridge, and the trenches 
are filled with water several times during the dry period 
April to June. As the plantation becomes older less 
water is required, but irrigation can never be suspended 
altogether as ibe trees invariably die off. 

The oldest of the Punjab plantations is that of Changa 
Manga near Lahore. Originally an area cy 780acres was 



INDIA’S FOREST WEALTH 



en up in 1866, but large extensions have been made 
subsequently, and the total wooded area of this famous 
. lar.iation now exceeds 9,000 acres. Other irrigated 
plantations have been commenced in the Punjab in 
recent years, and by 1935 it is hoped that approximately 
60,000 acres in all will have been created in various 
parts of the Province. The financial and economic effect 
of such an extensive area of flourishing plantations will 
be very considerable. The figures of actual growth in 
Changa Manga plantation show that the quantity of 
timber and fuel produced per acre per annum varies from 
75 to 150 cubic feet in the first rotation, and increases 
in the second rotation (when growth is chiefly from 
coppice) to a maximum of over 250 cubic feet. Iu course 
of time therefore, these irrigated plantations of the' 
Punjab may be expected to supply trom 6 to 8 million 
cubic feel of timber and fuel annually, in districts where 
the present supplies are extremely meagre or practically 
negligible. The nett surplus (of receipts over expendi¬ 
ture) in the favourably situated Changa Manga plantation 
is at the" present, time about \ of a million rupees annually, 
or nearly Rs. 30 (£2) per acre per annum. It should 
also be mentioned that the cost of creating these large 
extensions is practically no: Unlike the Juc 

ravine plantations (where the land is valueless for agri¬ 
culture), the land ot the Punjab plantations has a great 
potential value directly water is available, and until the 
land is actually taken up for afforestation, it is let out on 
rental to cultivators, and this rental more than pays for 
the whole cost o' creation. It will thus be seen that the 
combined energies of the Irrigation and Forest Depart¬ 
ments are creating very valuable estates, which will be a 
constant help to agriculture and industries, as well as a 
handsome asset to the revenue of the Province. 


3. Thk Eucai.-j tus Plantations in the 

N ILIJIRIS. 

These may ivj briefly referred to. Started half a 
century or so ago to meet a chronic shortage of firewood 
and small poles in the hill station of Ootacanumd and 
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adjoining district, they have proved so successful that 
the supply has now outrun the demand. These plant¬ 
ations of Eucalyptus globulus are generally managed as 
simple coppice, and show a more rapid rate of growth 
and a larger volume production per acre than any other 
forests in India, possibly even in the world. Troup h.>s 
recorded that a 25 year old coppice area will be 85 feet 
high, over 2 feet girth, and contain 11,000 solid cubic feet s 
oi timber and fuel per acre, giving a mean volume ' 
production of 576 cubic feet solid per acre per annum. A 
plantation 49 years old averaged 175 feet height and 
[*' y girth. With such phenomenal growth exhibited, it 
is not surprising that the price of firewood in and around 
Ootacamund is much lower than in any other hill station 
hi India. 
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THE FORESTS OF INDIA 

More than one-fifth of the total area of British India 
or approximately 250,000 square miles is under the control 
of the Forest Department; of this large total however, 
only about 106,000 square miles are dedicated to timber 
production and only 70,000 square miles are under regular, 
or intensive management. 1 Throughout this vast forest 
area, scattered over the length and breadth of India 
from the Himalayan snows to Cape Comorin and from the 
nrid juniper tracts of Baluchistan to the eastern limits 
of the Shan States, there is as may be imagined, an 
infinite variety in the types of forest vegetation, depend¬ 
ing on variations of climate and soil and on other local 
factors. Broadly speaking, the following main types of 
forest may be distinguished 

0) Arid-country forests, extending over Sind, a 
considerable portion of Rajputuna, part of Baluchistan 
ana the south of the Punjab, in dry tracts where the 
rainfail is less than 20 inches. The number of species is 
few, the most important tree being the babul or kikar 
(Acacia arabica ), which, however, in the driest regions 
exists only by the aid of liver inundations. 

(2) Deciduous forests , in which most of the trees 
arc leafless for a portion of the year. These forests, 
which extend over large areas in the si;b-Himalayan 
tract, the Peninsula of India and Burma, arc among the 
most important, comprising as they do the greater part 
of the teak and sal forests. 

(3) liver green forests .—These occur in regions of 
very heavy rainfall, such as the West coast of the Pcnin- 
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sula, the Eastern sub-Himalayau tract, and the moister 
parts of Burma, and are characterized by the great varie iy 
and luxuriance of their vegetation. 

(4) Hill forests. —In these the vegetation varies con¬ 
siderably according to elevation and rainfall. In the 
Eastern Himalaya, Assam and Burma, the hill forests 
are characterized by various oaks, magnolias and laurels, 
while in Assam and Burma the Khasia pine {Finns 
Khasya ) grows gregariously at elevations of 3,000 to 
7,000 feet. In the North-Western Himalaya the chief 
timber tree is the deodar (Cedrus Deodara) which occurs 
most commonly at elevations of 6,000 to 8,000 feet, and 
in association with oaks or blue pine (. Pinus excclsa) : 
towards its upper limit the deodar merges into very 
large areas of spruce and silver fir, while below it arc 

.found extensive forests of the long-needled pine {Pinus 
long /folio), which is tapped for resin. 

(5) Littoral forests. —These occur on the sea coast 
and along tidal creeks. The most characteristic trees 
belong to the mangrove family {Rhizopkorece). Behind 
the mangrove belt is an important type of forest occa¬ 
sionally inundated by high tides, in which the most, 
valuable species is the sundri (HerHiera Homes). 

The number of individual species of trees com¬ 
prising the vast forest wealth of India is very 
considerable. The total number of woody species in 
India, including exotics, is about five thousand, of 
which rathe: more than half are trees, the remainder be¬ 
ing shrubs and climbers. There arc several hundred 
economically useful species, a few of the most important 
of which arc dealt with in this and the following chapters. 
Troup has giveu a somewhat more detailed classification 
of the different types of Indian forests, and he recognizes 
twelve different geographical regions determined as far 
as possible by the character of the forest flora. Troup’s 
classification is as follows :—(1) the Western Himalayan 
region ; (2) the Eastern Himalayan region ; (3) the trans- 
Indus region ; (4) the North-Western dry region ; (5) the. 
Gangetic plain ; (6) the West Coast region ; (7) the 
Central Indian region ; (S' the Deccan and Carnatic : (9) 
Assam: (10)Chittagong and Arakaii; (1 j) Burma; (13) the 
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Andamans. For a description of these different 
regions of forest growth, reference may be made to 
Troup’s book Silviculture of Indian Trees. But in a study 
of the wealth of India’s forests, it is simpler to describe 
them, not according to their types or characteristics, 
but according to cheir economic zones. India can con¬ 
veniently be divided into eight economic zones, based 
chiefly on the markets or centres of consumption, as 
follows : — 


Market 


Province 


Forest types and regions 
(Troup’s classifications) 




L P u a j a b, Raj- 
putana and 
frontier tracts. 

/Punjab, Kashmir, 

' North-Western 

F r u n t i e r Pro- 
1 vince. 

\ Baluchistan. 

\ Western IIimalaya 
and Kashmir, 
j- Trans-Indus, 
j North-Western dry 
* region. 

Upper Gaugetic 
plain. 

j United Provinces. 

1 Nepal. 

Western H iitinla y f. 

(sub-montane). 

Oudh (Gangeticplain). 
Btiudelkhuud. 

3. Lower Gauge- ; 
tic plain, Cal¬ 
cutta and etc 
port. 

Assam. 

Bengal. 

■ 

1 

j Eastern Himalaya 
j Sunder bans. 

• Assam. 

Chittagong and Ara 
kau. 

*. Central J ad i t 
and Cnlctitla. 

C Central India 
States and Orissa. 

(Central Provinces 

|Central India. 

,V Bombay, mj 
Deccan in d; 
expo: t. 

s : L,t 

1 

/Bombay Brest- 1 

| denoy, parts of . 
Central India 
States, Baroda, j 
j Guzarat and' 
V West Coast. 

i 

Coast region. 
'Central India. 

' 
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•d. Madras, South 
India and ex¬ 
port. 

I Parts ot Central 
| India and Madras, 
Mysore, C o o r g 
i and South Indian 
\ States. 

Deccan and Carnatic. 

> Central India region. 
East Co:.-.r. 

J 

7. Burma and ex¬ 
port. 

I 

Burma. Burma. 

L 

S. Calcutta a n d 
export. ' 

Andamans. i Andamans. 

. 


In the description given below of these different zones 
and markets, the descriptions of forest types and the 
utilization of the forest products will to a great extent 
apply equally to the forests tinder the Government of 
India ano the Forest Department, and to the forests ot 
the self-ruling Indian States, but the actual figures given 
of. forest areas, quantity, and value of forest products 
utilized, etc., will, generally speaking, refer only to the 
former forests, since it is frequently quite impossible to 
obtain any adequate or reliable information regarding 
the forests of Indian Slates. 

It must be emphasized also tha' India is a vast sub¬ 
continent with a greater range or those conditions (cii 
mate, rainfall, altitude, soil, etc.) which tend to produce! 
variations in forest types than almost my other country 
in the world, and in the brief review of forest conditions 
which is here attempted, it has only been possible to 
describe in the most general terms the enormous varia¬ 
tions of forest growth that occur, and the wide range of 
conditions of demand, accessibility, possibilities of ex¬ 
ploitation. and all the factors that have a deciding in¬ 
fluence on the commercial value of a forest. 

V I 

1. The PrxjAij and Frontier Tracts 
Section I. — Tit&let 

( Economically and from the timbeii prodyetioh point o; 
View, easily the most important foists of \k\WfntttUL 

J. j£ tS v 
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the extensive coniferous forests of the Himalayas, which 
will be considered first. (In this note the coniferous- 
forests of the U.P. are included, as the timber from these 
forests is taken chiefly to supply the markets of the 
Punjab and Rajputana.) The following are the most 
important species of trees :— 

(1) Ccdrus deodara. 

(2) Finns excclsa. 

(3) Finns lottgilolia . 

(4) Pic.ea vtorinda. 

(5) Abies Pindtow. 

(6) Pinus Gerardiana. 

(1) Cedrus deodara. —The deodar. Its timber is better 
than that of the other conifers and is very durable. 
The heartwood is not usually eaten by white ants, but 
the sapwood is readily attacked. The principal use is for 
railway sleepers which last about 12 years on the average. 
From the wood an oil is extracted by destructive distilla¬ 
tion. [t'i:. used,for preserving the inflated skins used 
on the main Punjab rivers. 

(2) Finns excclsa. —The timber is good, the sapwood 
white, the heartwood red. Of the common conifer ; it 
comes after deodar and for interior work such as plank¬ 
ing and furniture is preferable to deodar as it is not so 
oily. The resin yields a better quality of turpentine 
than ckir resin, but has so far only been extracted ex¬ 
perimentally. 

(3) Finns longUolio. —The ehir. The sapwood is 
white and the heartwood pale reddish brown. It is a 
rough coarse timber and not durable, but being available 
in large quantity is much used. It yields a valuable 
resin, which will be described in detail in the chapter on 
minor forest produce. 

(4) Picea inorinda or Smifkiana. —The spruce. The 
live grows to an enormous sb.c, frequently reaching 
IbOfeet height and 10 feet girth, while one of 215 feet 
height and 23 feet girth has been measured. Wood is 
white, soft arid evengrained with occasionally a brown 
tinge in the centre of the old trees, but there is no heart- 
wood. White ants cat it. The brown timber is said by 
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Plate IV. 



Deodar forest in the Punjab : the sacred tree of the Himalayas. 
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contractors not to float but experiments in floating sawn 
specimens in a lank showed that the brown timber floats 
as well as the white. The exneriment, however, is 
inconclusive. 

(5; sib ;cs Find row. —The silver flr. The timber is 
\ eiy similar to that of the spruce, but on the whole is 
o°t quite so good, and large trees are usually hollow. 
A ' ie ight of 206 feet and girth of 26 feet has been 

measured. 

( 6 ) Finns Gerardiana.— The wood is hard, tough and 
ver y resinous, but is scarcely ever used. The main 
^aluc of the tree lies in the seeds which are collected and 

eaten, and are exported to the plains mainly from trans- 
Indus. 

, ■ i ailing all the above conifers together, the iirst fact 
tnat strikes one is that the total workable area is 8,650 
square miles (say 5i million acres). This is not a very 
vast figure when one thinks of the 200 million acres of 
pine oi est in British Columbia or the 90 million acres in 
^Ontario, ami strong justification will be 
S , c , 01 e embarking upon new industrial enterprises 
• * c ' ma , .h u se inroads into forest supplies, as for 
auee pulping. Nevertheless the Indian area without 
i,reat developments in forest working ca" yield about 23! 
mnnon cubic iced of timber annually (sav 460,000 tons). 

mis «,b50 square miles of forest, only one-third i.s 
under the direct control of the forest Department, while 
two-tmrds belong to Indian States, '.hose rulers aio 
generally very much alive to the value of then n.aest 
properties. To come to details 

In regard to the silver llr and spruce forests the toon 
workable area, as far as present information goes, can be 
put at 2,910 square miles (say 1,860,000 acres). That is, 
it represents about one-third of the whole area under 
review. The Punjab Forest Department controls 764 
square miles. Punjab Indian States 1,959 square miles 
U.P. Forest Department 37 square miles and U.P. Indian' 
States 160 square miles. 




l Data taken from Gibsou’$ note published m 
Forester. 
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The timber trade does not differentiate at all closely 
between fir and spruce timber. The present supply of 
both species is approximately million cubic feet 
' 35,000 tons), Wazirabad on the Chenab river being 
the biggest centre of supply with Jhelum a close 
second. 

These fir and spruce forests are practically virgin 
forests and can yield close on seven million cubic 
feet of timber a year without any great forest develop¬ 
ments. 

From the lea:;' worked coniferous forest of the North- 
West Himalayas one has next to turn to the heaviest 
worked, namely, the deodar area. In this category one 
has to include a comparatively small tract of devidiar 
(Cupressus torulosa) forest as the timber trade does riot 
scrupl* to sell the latter as deodar. The workable area 
of deodar forest in the North-West Himalayas Is 2,010 
square miles (say 3,280,000 acres) and the current annual 
receipts in timber depots of deodar timber is just over five 
million cubic feet (100.000 tons), which can be raised to 
six million cubic feet as soon as more intensive manage¬ 
ment is introduced. 

As in the case of the spruce and silver fir forests the 
greater part of the deodar zone lies within Indian States, 
mainly in the Punjab. The Punjab Forest Department 
only controls 158 square miles and the U.P. Forest 
Department 90 square miles, the remaining 1,762 square 
miles being State forests, of which 50 square miles lie in 
the United Provinces. 

The next conifer to be considered is the blue pine. It 
grows pure over large areas, but often in admixture with 
the deodar, so the determination of its area is a little 
difficult. Besides it is spreading very rapidly as the 
result, of systematic protection mainly from fire, so much 
so that blank areas and bare hillsides of fifteen and twenty 
years ago are now covered with dense crops of saplings. 
Perhaps no timber has found favour in the timber trade 
as fast a- the blue pine. Next to woitliless in 1895 it 
now fetches two-thirds the price of deodar. Added to 
t'tat one has to note exceptionally fast height growth, 
often 4 feet a year , and rapid radial growth, five or sP 
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intensively on a rotation of eighty years can be foreseen 

ana thus it becomes a very valuable source of coniferous 
timber supply. 

the workable area is not large at present,,993 square 
miles (say 635,000 acres) mostly in Indian States, viz., 654 
square miles, all in the Punjab, according to present 
available information. The Punjab Forest Department 
controls 287 square miles and the U.P. Forest Depart¬ 
ment 52 square miles. The annual supply of timber, of 
this species reaching the timber markets is already 2 7 
million cubic feet (55,000 tons). An early increase to 4; 
million cubic feet is probable. 

Hie last belt of forest and also the second most extern 
sivc, is that covered by the c/iil or chir pine, P. longifolia. 

his species has already been closely studied and Troup’s 
excellent forest memoir on P. bngifolia is a model 
"l its kind and the precursor, it is hoped, of. equally 

good studies on the other principal timber trees of 
India. 

.T he w ° r kabh; area of chi; pine is about 2,709 square 
mi >~s (say !,730,00<> acres), fairly equally divided between 

ua * ab U'l'., as the following figures will 


. Square miles. 

Ar<M under Punjab Forest Department. 254 
Area in Punjab States . 1,082 

Aiea under U.l\ Forest Department ... 1,203 

Area m U.P. States ... 170 

/ . longifolia timber is probably the strongest Indian 
couuerous timber and may aptly be named the ‘Indian 
Oregon Pino It has a ready and rapidly' expanding 
market. 4j- million cubic feer being the present approxi¬ 
mately annual supply, or 85,000 tons, a yield which can 
be raised to 6 million cubic feet. 

This brief review indicates the great potential wealth 
c-f timber output from the coniferous forest oi the 
Himalayas. The output is >st entirely medic 
the Punjab and Rajputana, the great length of lead by 
rail to seaports making export to Europe practically 
impossible. 
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In the Himalayas there also occur extensive forests of 
oaks mixed with rhododendrons, chestnuts, maples, and 
other broad-leaved species, several of which are of 
potential economic importance (e.g., the oaks for tannin 
extracts and barrel staves, etc.) but the cost of extraction 
to the plains is generally prohibitive, and these extensive 
forests have-little actual vdlu'e at present except in the 
neighbourhood of hill stations, where a demand for fire¬ 
wood and charcoal exists, and locally for meeiing the 
requirements of leaf fodder and agricultural implements 
of the villagers. The walnut is however of importance, 
both for its valuable timber and to some extent for its 
fruit. 

In the trans-Indus region the Himalayan conifers 
steadily decrease with the decreasing rainfall, and in 
Baluchistan with an annual rainfall of 12 inches or less, the 
principal conifer is Jimipenis macropoda, which forms 
somewhat open forests but gives an excellent timber 
for pencils and other uses. The forests of the plains 
• locally' called rakhs) are the poorest in vegetation 
owing to the arid climate and semi-desert conditions. 
In the extreme north of this region, on the elevated 
plateaux between the Jhelura and the Indus, the dominant 
species are Acacia modesta, and 01 ca cuspidaia. On pro¬ 
ceeding south, vegetation diminishes towards the desert 
regions of the Southern Punjab, Sind and Rajputana, 
and practically disappears in the driest parts. The 
species of principal economic importance along the 
rivers in Sind is the babul or kikar (Acacia arabica), a 
species whose timber is hard and excellent for a large 
variety of uses, and whose bark is one of the principal 
tannin materials in India. The rakhs of the Punjab con¬ 
sists of scattered stunted trees and shrubs of such species 
as PrQSOpis spicigera, Salvadora alcaides, and Capparis 
a/ : y/la, of very small commercial value, and produce 
only indifferent, fuel and camel grazing. The great ex- 
lei. ion of irrigated cultivation in the Punjab has been 
almost entirely at the expense of the rakhs , and the time 
js fast approaching when none of them vili be left in 
their original condition as those which have not been 
thrown open to cultivation are worked for firewood. 
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■not Ltm ° f sman ™^ surrounded by cultivation it is 
Acacia JT? n t( ? r find trees SUch a « «**&*», 

mally foun^* \J* oru , S r alba and . cther P ]ants not nor- 
probablv t- 111 f e ra ^ ls establishing themselves, owing- 

subsoil w« m f ea6 , e "' tberelati ': e humidity, rise of 
brouo-ht ‘ , ei Gv , e ^ ant ^ moderation of the hot wind 
rakhs in ;, D by , irn 2 a tion and cultivation. Outside the 
disannopr n ?? ted tracts the Epical rakh plants very soon 
Acacin * . a fr are re P la ced by cultivated plants such as 
In the nV^? Ca ' ^tbizzia Lcbbck ■» Zisyphus jujuba . etc. 
are exton v Cr P a ! ts °I I! 10 plains sub-Himalayan plants 
ablv in i- ( ln ^ t len ran S e and some ot them will prob- 
Plains. * C extend ad ovcr the irrigated portion of the 

tations ^ an » a and other irrigated plan- 

created out of flT^l hav ® aIso ^en, or are being, 
selves are of /V p bus although the ra/t/is them- 

canal water mah^ vaIu e, the advent of irrigation and 
value. makcs them mimed lately of very great 

area or ofa^nu^om tur^ ??? a £ curate fi £ure of total 
possibilities of develop °/ 1? Punjab rak * s ' Further 
entirely on facilities for mtmt 

Skctiok II .-Minor Fotest Products 

is the Rc°i S a f ° r ? st industr - v of this tract 

cussed elsewhere. ^A. -> ' c V las '' oen described ard dis- 

various herbs and slirubs S ST of sup!,l > of 
Artcmcsia mctritbna «. c wh.Vh ™ Po ‘ ,< £ , ‘ v ““ m /-modi, 
and are of importantt’ th?* ^ de ? a ' ib4 ‘ l in ebapter V 
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for making paper at Dadnput oTum Wes^r 0 f T°® ned 

^aiia], which will utilize the hnih n* * es tcrn Jumna 
W the Kalesar reserve SU ? ply avan;lh| o 

K alsia Stale forests. Thi 0 mnm Tm f ° r l sts and the 

me output of the mill is Hkely 
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be in the neighbourhood of 4,000 to 5,000 ton? 
year. The possibilities of mechanical pulp will also be 
investigated. 


2 . The Forests or the Upper Gangetic Plain 
\ 

Forests of the Sub-montane Belt, U. P. and Nepal 
Section I .—Timber 

The Gangetic plain is one of the most densely popu¬ 
lated tracts in the world, from which all vestiges of the 
primeval forests have long since disappeared except 
along the unhealthy malarious strip at the foot of the 
Himalayas. On this narrow strip and to a certain ext( 
on the more accessible forests of the Himalayas is 
thrown the enormous demand for forest products qt the 
teeming million's of the treeless plains, and the extreme- 
importance of these sub-montane forests in the economy 
of this vast community needs no emphasizing. In the 
United Provinces, which is typical of this zone, the actual 
area of reserved forest is 7,000 square miles (including 
3,000 square miles in the Himalayas) or just 7 per cent, 
of the whole area, but' of this total rather less than 
3,500 square miles is valuable tree forest and intensively 
worked, the remainder consisting of scrub growth, 
grass lands and grazing grounds, barren and precipitous, 
mountains or inaccessible hill areas. 

There are three principal types of forests of economic 
importance : (1) the coniferous forests of the mountains ; 
(2) the sal (Shorea robust a) forests of the sub-montane 
belt; (3) the scrub forests of Btindelkhand, south oi the 
Ganges. 

(1) The Himalayan forests have already been dis¬ 
cussed in the previous section, and do not require 
further reference here. 

(2) The Sal forests of the Sub-montane Bell.— The 
markets of the Gangetic plain are chiefly dependent on 
the valuable sal forests which run in a narrow belt at 
the foot of the hills from the borders of the Punjab 
eastwards to Assam. The durability, strength, freedom 
from white ant attack, and easy seasoning of this 
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Plate V. 



Fine sal forest of the submontane zone. 
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valuable timber cause it to be intensively exploited 
throughout the whole range oi its habitat, and on the 
adequate supplies of sal timber depend to an enormous 
extent the upkeep and expansion of railways, the con¬ 
struction of buildings in cities and v illages, and in brief 
the continued economic prosperity of the immense 
population of the Gangetic Plain. The sal forests may 
be divided into three main types : (a) Forests on the 
Siwalik rock formations of the Lower Himalayas ; (t>) 
forests on the elevated plateaux and raised beaches of 
the rivers, on the gravel and boulder soil oi the Bhabar , 
at the fooi of the hills ; (c) forests on the moist loamy 
soils of the Tarai zone, and on the pure alluvium ol the 
Gangetic Plain. 

(<*) The hill forests produce the densest and most 
durable timber, but hollowness and dry-rot is very 
prevalent amongst the larger trees. These forests are 
always very irregular and the sal is usually mixed with a 
variety of less valuable junglewoods. Extraction from 
these steep and broken slopes and tangle of ridges and 
valleys is usually difficult and expensive, so that only the 
best of the timber is extracted, and’large quantities of 
firewood and inferior timber are left to rot in the forest. 

(£' Fite Bhabar sal forests are usually the finest in 
the zone of this species. The sal finds the optimum 
conditions for its development)'and grows gregariVasiy 
o\er wide stretches of C'.mtrj, the iuuh 'dual m s 
remain in.r vigorous and healthy to a large size. These 
Bhabar areas supply the bull: of the large beauts and 
baulks of sal timber for which there is an incessant 
demand at high prices, and the best quality of sal railway 
sleepers and sawn scantlings. 

(ft The Tarai and plains forests are of inferior 
quality as compared with the Bhabar areas, but are 
usually very favor ably situated for export and demand. 
These favourable factors exert their maximum effect 
in the Gorakhpur district where expanding cultivation 
has reduced a great expanse of virgin forest to an 
archipelago of islands of sal m a sea of densely populated 
and intensively cultivated laud. Here the demand for 
ever*.* form of forest produce is so intense that eve; 

3 
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twigs and dry leaves are entirely utilized, and these 
forests produce a net annual revenue of over £ 1,000 
per square mile. The timber supplies from several 
miscellaneous species play a not unimportant part in the 
economic development of this zone, amongst which may 
be mentioned:— 


Sissu (Dalbergia Sissu ), an essential timber for the 


furniture industry. 

Haldu (Adina cordi. folia), a valuable turnery timber. 

Sain or asaiva ( Terntinalui tomentosa). 

Khair {Acacia Catechu), the basis of the kutcli industry. 

Bakli (Anogeissus latifolia) j . ^ aIua . ble timbers 

Sandan (Ou^einia dalbergioides) 01 ^ncultiue, for 

llabul (Acacia arabica) j cart-wheels and for 

J tanning materials. 

The total area of these submontane sal and miscellane¬ 
ous forests (inclusive of grass and grazing lands) in the 
U.P. amounts to about 3,000 square miles, or 3 per cent, 
of the area of the densely populated tract of theGangetie 
plain which it has to serve. Of this total, however, only 
about 1,000 square miles are valuable sal forests, from 
which in 1.921-22 about five million cubic feet of 


timber (in addition to fuel and charcoal) were extracted. 

Despite the strong demand, the economic value of this 
submontane belt of forest continues steadily to increase. 
Year by y r ear under careful conservation the quantity 
of available produce continues to increase : improved 
methods of silvicultural management enable more concen¬ 
trated working ; the more distant areas are being opened 
up by roads and tram-line or railway extensions. During 
the last year or two the Nepal Durbar has made a 
commencement to open up the incalculable wealth of 
hnest quality timber, locked . - for centuries ir. the 

virgin forests of the Nepal foot-hills and Bhabar zone, 
which 1 i then o have been left in undisturbed possession 
of the tiger and wild elephant, and a light railway is 
already tapping a comparatively small section of these 
trackless and matchless forests, which are expected to 
produce several million cubic feet of timber in the next 
few years. 

(3) The Forests of Fuu<fclkhand .—These art- of the 
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Ctnual India type, which is described in a later section. 

ic Poor soil and dry, hoi. climate results in a poor and 
itw n , S f UU - J growth of forest, which is, however, of local 

nrn^in . aiUe ior gracing, ind partly because it 

H ices small poles for agricultural requirements .and 
ic construction of huts, and also fuel and charcoal, 
am 500s, and fodder grasses. There is small prospect 
•o these scrub forests becoming really valuable unless 
•the experimental introduction of lac, now being under¬ 
taken, enables extensive ai'eas to be treated for intensive 
lac cultivation. There arc possibilities also in increasing 
the value of these forests by the introduction of more 
valuable species, such as leak ( Tcciona grandis) and sissu 
x /. albcrgia Stssu ) in the better localities. 

Section 11 .—-Minor Forest Products 

* ' adustr in. the United Provinces 

>n a mmor foi cstproductis, fromthe forest point .of view, 
undoubtedly thc^ Resin industry. This has been discuss- 
fP , 1. described elsewhere. In the submontane forests, 
' , Ca 'I V grass is carried out verv extensively 

to leed the paper miUs of Lucknow and Calcuua. There 
is always an intense demand for bamboos for sale in the 
uUus and Villages of the plains, and all bamboo areas in 
, . uni .cu Proviucrs are thoroughly exploited. Simi- 
urly all available supplies of Mair trees ^leaf la Catechu) 

, tn,Jl2e d for the manufacture 01 hut ha, and all bark 
supp tes of babul trees (Acacia arabica) for the big tan¬ 
neries of Cuwnporc. The submontane and Bundelkhand 
lorests play an important part in supplying thatching 
grass, fodder grass and grazin'-, while immense quan¬ 
tities of the giant elephant grasses are available tor paper 
.production, but existing economic conditions render these 
at the present time unworkable. 


.v 


The Forests or the Lower Gangetic Plain 
Bengal, Assam and Chittagong 

Section I *— limber and Fuel 

This zone includes the fertile and Uenselv populated 
•tracts of Bengal, and the grea ( industrial city of Calcutta. 
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The forests fall naturally into several distinct types and 
areas, which will be dealt with separately: — 

(.1) The submontane forests of Bengal, which are a 
continuation of the submontane belt of the United Pro¬ 
vinces described above. 

(2) The forests of Assam. 

(3) The forests of Chittagong. 

(*4) The Sunderbans of the Gangetic delta (composed 
largely of mangrove swamps and tidal forests). These 
different types will be briefly described separately. 

1. The submontane forests of Bengal coincide with 
what Troup has called the tropical zone of the Eastern 
Himalayan region, and of which he has given the follow¬ 
ing description : — 

The tropical zone up to a 5,000ft. altitude begins with 
a forest belt stretching some distance out into the plains, 
ap J, consisting of (i) Sal forest including the sal savannah 
tracts m which the dominant grass is Saccharum miretiga 
(these sal forests are of great value, intensively worked, 
and snow possibly the finest growth of the species in 
Lt K . India) ; (ii) riverain forests of Dalbergia Sisstt and 
Acacta Catechu ; (iii) mixed deciduous forests of Terminalia 
'hh' i Lagersirocmia harvitfora, Stcrculia villosa , Bombax 
malabaricum, Duabanga sonneratioid.es , Anlhocephalus 
Cat'dmba, Schima Wallichii, Gmelbia arborca, Ccdrcla 
Ti oona, Albiz; la proccra, Premna , Bauhinia, Sforeospcrnunn , 
etc. ; (iv) moist savannah forests, consisting of stretches 
of tall savannah grasses, of which Sacchanun proccnmi and 
narenga are among the commonest, with scattered trees, 
among the chief of which are Albizzia proccra , Bombax 
mo !altar ictwt, and Bischodu javanica ; (v) evergreen 
forests with a large number of species, among which are 
Michclia Cdutmpaca, Schima Wallichii, Artocarpus Chap - 
fosha, DUlnifo indica , Talauma Hodgsoni, Aesculus 

i>n:,//■, n 0 orn , Eugenia, Echinocarpus, Eurya, Card 
< •// /'^ t,0,rar Pus, Ci nnu momum Cat dc daphne, Cana Hum 
« ( tvicn < and Fiats elastic a, the last named now rare ; 
,.icu- ai a nuuict ous canes, climbers and evergreen shrubs 
mining a dense impenetrable undergrowth, 
in the outer hills sal, where present, occurs chiefly on 

1 "'"T h tin intervening depressions and valleys being 
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occupied by moist mixed forest in which the bamboo 
(Deiidrocalamus Haimllonii ) is often .abundant. In the 
upper part of this zone two characteristic trees, JSetula 
cyhnd)dsiachys and Alims nefialensis x make their appear¬ 
ance. In the neighbourhood of Darjeeling there is also 
a certain amount of forest of the temperate z^.ne, ranging 
from 5,000 feet to 12,000 feet, where the predominant 
trees arc ;oaks chestnuts, magnolias,- laurels, maples, 
alder, birch, etc. 

The approximate area of this submontane and temper¬ 
ate belt under the Forest Department totals 1,900 square 
miles, included in the forest divisions of Darjeeling, 
Kalimpong, Kurseong, Jalpaiguri, Buxa, and Goal par a, 
but of this total extensive areas are grass lands and 
unproductive. The figures of out-turn of timber and fuel 
in the year 1921-22 arc given as follows:— 


Revenue received by- 
Co vui'n men t 


Quantity 


Timber, 2 million c.fl. 
Fuel, S million c.ft 


... i 

I 


I 



1 2) Assam .—The Assam region outside the sub- 


v ,, t ;‘ ayau i tpact comprises the Brahmaputra and Surma 
i .. ." S ’ I, e 1: ’ lt< r r ;u ' ea having had much of its forest 
deployed by shifting cultivation), together with the inter¬ 
vening hill ranges (the Garo, Khasi, and Jaintia hills) 
and the Naga, Manipur, and Lushai hills on the eastern 
and south-eastern frontiers. Over the greater part of this 
region the rainfall exceeds 80 inches, while Cherrapunji 
in the Khasi hills with a normal rainfall of -1G0 inches is 
one of the rainiest .spots in the world. The valleys, 
where not under tea or agricultural crops, aro clothed 
with expanses of tall savannah grass or with dense forest 
often of an evergreen type. Among the more 
characteristic species of the valleys and lower hills are 










imsT/f 
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Dillcnia indica , Dipterocarpus pilosus, Chie/crass ia tabular is r 
Garcinia spp., Eugenia spp., Carallia lueida, Baccaurea 
sapida, Aqv.ilaria Agallocha , Slcrculio. ala la, Ccdrela 
Toona, Guielina arborca , Morns laevigata, Slcrcospcrmum 
chdonoides, Ficus elastica and many other species of 
Ficus, Tcrminalia ci Irina. , T. My nocar pa, and many other 
trees. There are various bamboos, of which perhaps the 
commonest are Melocanna. bambusioidos and Bambusa 
Tulda and there is often a dense impenetrable under¬ 
growth of canes, climbers, and evergreen shrubs. 
Among the more typical trees in riverain areas are 
Bomb ax malabaricum , Albizzia procera , Bischofia javanica , 
Authocephalus Cadomba , Elaeocarpus assamicus, and Lager.- 
stroemia Flos-Reginac. South of the Brahmaputra, sal 
forest occurs in the Garo hills and in the Kamrup district. 

The hill forests oi the Assam region approximate in 
type to those ot the Eastern Himalayan region, except 
that there is no alpine zone. These hill forests may be 
separated broadly into evergreen broad-leaved forests 
and pine fores J s. The former include species of Magno¬ 
lia, Mangliclia, Muhelia , Acer , Prunus, Pyrus, Pieris 
ovaliiolia,- F hododendron arbortuni, Buc/chtndia popvlnca , 
Al nus nepalensis, Betula. alnoides , Carpinus viminea, and 
many species of Onerous. The pine forests occur at 
elevations of 2,500 feet and over, particularly at 4,000 
4,500 feet, and. are composed of the one species Pinns 
Khdsya. Shifting cultivation has destroyed much of the 
natural forest growth on these hills. The hill-tops of 
the Assam region, like those of the Nilgiris, are open 
grasslands with trees and shrubs identical with, or closely 
related to, those of the Nilgiris. The mountains to the 
cast are often covered with bamboos. The forests of 
Assam afford a most striking example of the effect of 
demand and exploitability on the commercial value of 
-oii:st tracts. The local demand for forest products is 
v " y s 'ill, most of the tribes such as the Nagas, Abors, 
etc., su\> wild savages and the extensive tea gardens are 
practically self-supporting. Thus the commercial value 
of the Assam forests is mainly dependant, on the possibi¬ 
lities of an export trade chioliy of hollock (7'. Myriocarpa) 
ho 1 long (T). Pilosus) arid Chickrassia to Calcutta and 
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southern markets. The bulk of the forests are 
untouched by roads, some of the timber is not floatable 
oy river, and timber cannot compete with tea for the 
limited transport facilities of this zone. Many of the 
lorests are also cut off by tea gardens, whose owners 
uo not relish the idea of heavy timber traffic cutting up 
their roads. Thus the exploitation of the Brahmaputra 
forests has to a great extent hitherto proved an insoluble 
problem, and enormous areas, some of them showing the 
most tremendous vegetative growth and the most gigan¬ 
tic trees in all India (e.g. the evergreen forests of the 
valleys and lower hills) remain unworked and at present 
almost valueless. The total area of reserved, protected 
and unclassed forests under the Assam Forest Depart¬ 
ment (excluding Goalpara division) exceeds 20,000 square 
miles, from which, in 1921-22, about six million cubic feet 
of timber and eight million cubic feet of fuel were shown 
as sold or utilized, but the gross revenue to Government 
therefrom only amounted to Rs. 5,.SO,000. By way oi 
contrast it may be mentioned that seventy square miles 
of forest in Gorakhpur division, United Provinces, pro¬ 
bably the most intensively managed natural forests in 
India, produced from the sale of timber and fuel approxi¬ 
mately Rs. 8,00,0(i0 in 1921-22, or over 150 per cent of the 
corresponding revenue from the 20,000 square miles of 
■.crests of Assam. And this enormous difference is 
ynrn.uj y due to the difference in demand and exploit- 

'? V*”,'.’ a . F roves the great importance of these factors 
in determining tLe commercial Value of forests. 

( b) l he Chittagong forests. —This is another region of 
heavy rainfall, the lirwest normal rainfall recorded being 
100 inches. Along the coast mangrove, swamps occur, 
while strips of Casuamta eg uisetifolia occur here and there 
on beaches of pure sand. The inland forests of Chittagong 
are worthy of special mention ; up the valley of the 
Chittagong river there are some magnificent evergreen 
and moist deciduous forests, virgin and untouched bv 
the axe, with gigantic trees of numerous valuable species, 
such as Cinnamcmum , Uischofia , Chick)assia, JLsua, 
'bnoura. , Dipt erocarpus, Td.ro.meh , etc. One such 


tii<* Ryrnkaph; 


lying in the watershed of a 
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tributary of the Chittagong: river on the left bank. 
Another and still finer and larger area occupies the 
slopes along the Kasalong river for nearly 180 miles in 
length. Possibilities of cheap extraction are afforded by 
the splendid floating rivers and waterways, and for the 
heavier timbers that will not float there are unlimited 


quantities of bamboos (chiefly B. Fulda and Melocanna ), 
from which rafts could be made, i'he great potential 
v/ealth of these tracts must in time result in their com¬ 


mercial exploitation. 

The total area of reserved and unclassed State 
forests in this zone are about 1,600 and 4,000 square 
miles respectively, the latter at present being more or 
less undeveloped but of enormous potential importance. 
The total gross revenue received by Government for the 
forest products sold or removed in 1921-22 was 
Rs. 3,00,000, less than half of which was from the sale 
of timber and fuel, and a large part of the revenue 
obtained from this Tact comes from bamboos and minor 
forest products. 


4) The forests of ihc Suudcrbans .— Troup {Silvicul¬ 
ture of Indian 'Frees) has given an excellent description 
of the forests of the Sunderbaus, from which the follow¬ 
ing account is quoted. The famous Sunderbans tract of 
Bengal in which sundri (. Heritiera fomes) is the most 
important species, is one of the most valuable forest 
estates in India ; it supplies with timber, firewood and 
other produce not only the surrounding districts but also 
the town of Calcutta. This tract forms the southern 
portion of the Gangetic delta, bordering on the Bay oi 
Bengal and extending 180 miles east to west and 80 
miles north to south. The Government forests of this 
tract are confined to the Twenty-four Parganas and 
Khulna districts; the reserved forests comprise an area 
< 1.703 square miles, of which 594 square miles arc 

w.-tuu--channels, .vhile the protected forests, portions of 
T -‘hi‘.h have been disforested from time to time, at 
present comprise an area of 1,7 ! ire miles. Apart 
irom the Government forests there is an adjoining tract 
of forest in th< Back organ j district in process of bein': 
cleared for cultivation. 


Plate VI 
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The forests occupy a flat plain of recent alluvial origin, 
formed, and still in process of formation, by the gradual 
deposition of silt brought down by the Ganges and 
Brahmaputra rivers, and intersected by a network of 
rivers and channels. The larger estuaries, which 
run in a general north-to-south direction, are more 
than a mile wide where they enter the forest and three 
to four miles in width where they debouch into the Bay of 
Bengal. These estuaries or rivers are old beds of the 
Ganges, which has gradually trended eastwards, forming 
new channels', and these old beds would long since have 
silted up but for tidal action. Their upper reaches, 
traversing cultivated lands, are gradually silting up, 
preventing fresh water from passing down them, with the 
result that their lower reaches are tending to become 
more and more salt. Apart from the main estuaries 
there are innumerable side channels known as khals, 


some of which (barani kkals ) lead from estuary to 
estuary, and others (mara khals) gradually branch into 
smaller channels until they disappear in the forest. 
Many of the smaller khals have their origin in depres¬ 
sions of varying size known as 6/iils, which as a rule arc 
not well stocked with tree growth. The khals are kept 
open by the action of die spring tides, which at high 
water cover the whole country to a depth of a foot or 
more, and in receding scour out the channels and pre¬ 
vent them from silting up. On cultivated lands die 
construction of bunds to keep out .the salt water prevents 
this tidal action and causes tli<i channels to silt up. 
During the dry season the influence of the tides is felt 
far up the channels, but in the rainy season tidal action 
is nullified by the constant stream of fresh water sea¬ 
wards. The khals are the natural highways for the 
extraction of forest produce, which is all brought out by 
boat, the tidal currents being utilized for conveying the 
boats in one direction or the other. The erosion which 
takes place along the banks of some of the larger rivers 
is counterbalanced by fresh deposits of alluvium in the 
form of low islands usually near the centre of the mouths 
the estuaries. These islands or banks, locally known 
is churSi vary in composition from hard sand along the 
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sea-face to soft mud farther inland, and frequently form 
barriers across the mouths of the larger rivers, especi¬ 
ally towards the east of the Sunderbans, constituting a 
danger to navigation. When these banks become 
islands they intercept the seeds of- trees and other plants 
carried down by water, and thus in time become covered 
with forest growth and merge into the forest tract as a 
whole. The / vegetation of the Sunderbans comprises 
numerous species . of trees, of which the principal, 
besides sundri, are Excaecaria Agallocha , Sonncratia 
apetala , S. acida, Carafia molncccnsis, C. obovetta, Arnoora 
cucullata , Aegiccras majus, Cynomctra ramiflora, Avicen- 
,tia officinalis , and the mangroves Ceriops Candolleana y C. 
Roxburghiana , Kandclia Rheedii , Rhizophora mucronata, 
and Bruguiera gymnorhiza. Pongamia glabra is found 
along sand-hills near the sea, and mango, Diospyros 
Embryoptcris and a few other trees occur on former 
village sites. It is not uncommon to find sundri spring¬ 
ing up undei large, dying Sonncratia trees, the suckers 
of which have become silted up. In the western or lower 
half of the Sunderbans there is little or no sundri. In 
the eastern half it is scarce near the sea-face except in 
the most easterly portions, but on proceeding inland it 
increases in quantity until pure or nearly pure sundri 
forests are mot with. On the existence of two separate 
types or qualities of sundri forest Mr. Trafford 1 remarks; 

‘ Observation of sample plots and measurements of trees 
have brought to light the existence of two types of sundri 
forest which may be described as («) the salt-water type 
and (b) the fresh-water type. The former is found in 
the area near the sea-facc and on the high ground which 
forms the banks of all large and medium-shied khals 
throughout the forests. The growth of the salt-water 
typo is extremely slow, and the average figures yielded 
by one sample plot show that it is only 1/56 of a foot 
per -nmum. So universal is the presence of this type 
along the banks of streams navigable by steam launches 
that any one traversing the forest without going into the 
smaller khals would receive the impression that there 

* Working Plan for the Forest:; oi the Sunderbans, 191J. 
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Plate VII. 



Export of bamboos, Kasalong river, Chittagong Hill Tracts, 
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are few or no good sundri trees in the Sunderbans. 

The fresh-water type of forest predominates at a distance 
of from one to three hundred yards from the edge of all 
Hals. This forest consists of straight, tolerably tall stems 
trom one foot to two and a half feet in girth, growing 
fairly compactly with little or no undergrowth and in 
places containing over three hundred trees per acre.’ 

1 'he growth of the sundri is best where the level of the 
ground is intermediate between the high strip along the 
khals and the low hill areas farthest away from them 
the quality is usually also good towards the sources of 
the smaller khals. The proportion of sundri in the crop 
varies greatly, linear valuation surveys showing a varia¬ 
tion of I to 240 sundri trees a foot and a half in girth 

and over per acre according to the degree to which the 
sttudt i i : j mixed with other specie.., or tonus more, or loot. 

PIHc (TOp'i, fn dense forests of sundri undergrowth is 

practically absent, but in certain portions of the area there 
is un undergrowth ot varying density, sometimes third, and 
ilmnst iinj)i ilf-twlllo, fhirli (IfCas rue favourite haunts 

of the man-eating tigers which infest the Sunderbans. 

The Sunderbans division in 1921-22 produced over 
a million cubic feet of timber and over 4 million cubic 

feet of fuel, the Government royalty or revenue on which 
exceeded half a million rupees. 



Suction IT .—iWinor Forest Products 

Minor forest products are of considerable >. alia in 
this zone, and in 11 ) 21-22 produced a revenue of 
Rs. 11,50,000 (out of a total revenue of Rs. 33,00,000 or 
over 1/3) from the forests of Bengal, Assam and Chit¬ 
tagong. Amongst the more important items may be 
mentioned :— 

(1) Bamboos .—56 million bamboos were extracted* 
to a royalty value of Rs. 1,80,000. But this quantity! 
large as it sounds, represents only a small fraction of 
the available supply, and in the forests of the Chittagong 
Pill tracts, in the adjoining forests of Assam and Arakan, 
as well as in the grassy savannah of the Brahmaputra 
valley, there is an enormous supply of raw material 
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f paper pulp which is 
practically inexhaustible, and which could, if fully 
utilizable, meet the requirements of all Asia, Africa, 
and Australia. 

(2) Canes. —Rs. 1,26,000 was the royalty received in 
1921-22 from the sale of canes, which are sold in Assam 
chiefly on yearly leases ot certain forest tracts. The 
actual quantity removed is not recorded, but since the 
royalty rate is based on a figure of 8,000 feet per rupee, 
it may be roughly estimated that something like a 
thousand million feet of canes were extracted during the 
year. 

(3) Wild Elephants .—The catching of wild elephants 
(khedda operations) forms an important branch of forest 
activities in parts of Bengal and Assam, especially in the 
north Cachar hills, where in the six months, October 1921 
to March 1922, nearly 300 elephants were caught, of which 
2G3 were sold for Rs. 5,85,000 or Rs. 2,225 per elephant. 
In addition, about 40 elephants were caught in other 
parts of Assam and Bengal. .These khedda opera¬ 
tions are usually carried out on the share system between 
Government, the stockade men, and the owners of the 
koonkies (tame elephants used for driving and capturing 
the wild herds), and the Government share for the whole 
tract amounted to Rs. 2,25,000. 

4. The Forests of Bihar and Orissa, Central 
Provinces and Bkrak 

The forests of this zone are bounded by the Gangetie 
Plain on the north, the Bombay Deccan ou the west, the 
Madras Presidency on the south, and the sea on the east, 
and consist chiefly of the type of forest which Troup has 
described as < Central Indian/ 

Section I. —Timber and fuel 

(a) Bihar and Orissa _The bulk of the forests of 

Bihar and Orissa, including all the .State forests, lie in the 
hilly regions of Chota Nagpur and Orissa. In these 
regions the total area of forest amounts to something like 
35,000 square miles, of which only 3,508 squafe miles or 
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out JO per cent belong to the State, the remainder be¬ 
longing to private owners or lying outside British India 
altogether. 

The forests are practically all of the deciduous type, 
with sal tire dominant species except on the driest soils. 
Other common species of economic importance comprise 
Plcrocar/ms Marsupium, Terminalia tomentosa , Anogcissus 
la tt folia, Burscra serrata, Bassia latifolia, Adina cordi. folia, 
. Icacia Catechu , Dendrocalavius strictus, Bambusa arundi- 
nacca , and others too numerous to specify. Teak 
is indigenous in one or two small areas in Orissa and 
it has been artificially introduced on a large scale in 
another Orissa division, Puri. 

The forests vary greatly in density and quality. The 
sal forests of Singhbhum district in Chota Nagpur are 
amongst the finest and most fully stocked in India and in 
the past they have contributed more than half of the total 
forest revenue of the province. Good quality sal does 
oepur elsewhere in other districts but as a general rule 
it is inferior in density and quality to that found in Siugh- 
blwm. In the drier localities sal disappears and the 
forests consist of miscellaneous species of open stocking 
and poor quality, the bamboo, Dendrocalamus strictus , 
usually proving the most valuable product. 

Present volume of aitlput. and uses. —The present an¬ 
nual or n of timber and fuel ave >ut 2,500,000 

and 17,500,000 cubic feet respectively. Of the timber 
about 900,000 cubic teet is converted into sleepers of all 
sizes, and about 100,000 cubic feet is sawn into scantlings 
of various dimensions mr house-building, furniture, etc. 
I he balance of 1,500,000 cubic feet comprises poles 
which are mainly utilized by the local viU igers for bouse 
construction purposes, but which are also utilized on a 
small commercial scale for pit props, etc. Except for a 
considerable quantity of firewood converted into charcoal 
for export fo" commercial uses the whole of the'annual 
output of firewood is utilized by the local villagers and 
townspeople. 

About 10,000,000 bamboos are annually removed from 
[be state forests for purely local uses such as hotise-build- 


mg, 


fencing, 


basket-making, etc. No bamboos 


n 17 ' 
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commercially exploited at present, but the possibilities for 
bamboo pulp manufacture are very favourable, especially 
in Cuttack. 


(b) Central Provinces and Berar. —The great bulk of 
the forests in this region consist, either of (1) mixed 
deciduous forests of a type which is virtually a dry form 
of monsoon forest, (2) sal forests, or (3) thorn forests. 
The distribution of these types is determined partly by 
climatic conditions, but also to n considerable extent by 
soil conditions. 

(1) The mixed deciduous forests vary in composition, 
but the prevailing trees are Tcctona grandis , Tcrminalia 
tomentosa , T. belcrica , T. Chebula ., Anogeissus tali folia, 
Lagcrslroemia parviflora, Pterocarpus MarsupiumDal- 
bergia latifolia, Ougeinia dalbergio ides, Cassia Fistula , 
Acacia Catechu, Butca frondosa, Adina cordifolia, Stephcgyne 
/li:<. rsifoha, Bride!la rctusa, Phyllauthus Emblica , Clcistaa 
thus col!inns, Diospyros Melanoxylon, Bassia latifolia , 
Soytp u'a febnfuga , Schrcbcra swietenioides, Chloroxylon 
S luretcma, Odina IVodier, Buckanania lati folia, Schlcichera 
irijuga, and various other trees ; the prevailing bamboo 
is Dendroculamus slrictus. On ridges and in other dry 
situations the forest is often of a special kind in which 
Bosw cilia serraia , Sterculia urens, and Cochlospermum Gossy 
piwn are the chief species. In the moister types of forest 
to the south-east of this region Xylia xylocarpa becomes 
common. As a general rule the mixed deciduous forests 
of this region, do not contain trees of large dimensions, 
and compare unfavourably in tiiis respect with the mixed 
deciduous forests of the West Coast or of Burma. In the 
more favourable localities, as in moist ravines and on 
deep fertile soil, forests of very fair quality are produced, 
bt;Cover a considerable portion of the region the forest is 
oi a dry type often merging into thorn forest. Teak 
tiecs of small size are very plentiful in places and the 
quality for decorative uses is superior .arger timber of 
other localities. There are various special type - of 
mixed deciduous forest in this region, one of the most 
notable being the an fan (Hardioickia hi no. la) type tound 
either on trap or or sandy and gravelly soil overlying 
.granite, schist, quartzite, conglomerate, or sandstone. 
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Tn parts 01 Central India Anogeissus pendula grow$ gre¬ 
gariously, forming a special type of forest. Some 
of the drier and more open types of mixed deciduous 
forest, in which rather stunted trees are scattered over 
grassy expanses, may be classed as dry savannah 
forests. 

(2) The sal forests extend through the eastern part 
of the Central Provinces, the greater part of Cliotr 
Nagpur and Orissa, and the north-eastern portion of the 
Madras Presidency. Their distribution is determined 
largely by the hygroscopicity of the soil and subsoil, for 
which reason they avoid trap areas, which are too dry for- 
their existence. Associated with the sal forests are 
occasional tracts of savannah land. 

(3) Thom forests occur in all the drier parts of this 
region, chiefly on the more level ground on the extensive 
plateaux of Central Lidia. They are of an open character, 
vary in composition, and consist to a large extent, though 
by no means exclusively, of thorny species, many of 
which belong to the Legufriinosac ; among characteristic 
species of the thorn forests of this region may be men¬ 
tioned Acai la arabica , A. leucopkloca, A. Catechu , Dich rosi- 
achy s tittered, Balanites Roxburghif, Bulca Irondosa , 
Phyllavthu , };mbhea, /'isyphus Xylopynis , A. nuvtmularia. 
and Z. jujuba. Prasopis spicigcra occurs only in the driest 
parts of this region. Thorn forest is specially character¬ 
istic of trap areas and black cotton soil, though by no 
means confined to such ground. 

The total area of forest land in the Central Provinces 
and Berar is nearly 20,000 square miles, but most of this 
is of the dry scrub type incapable of growing large and 
valuable timber, and the good quality sal and teak forests 
are of limited extent. Large areas of those forests have 
also very poor export facilities. The output of timber 
and fuel in 1921-22 were seven million and twenty million 
cubic feet respectively, valued at Rs. 15,00,000 and 
Rs. 5,00,000. The low royalty value of tuel (i.e. forty 
-cubic feel per rupee) may be noted. With improved 
railway communication, both the total quantity exported 
and average royalty value of timber and fuel wouid 
materially increase. 
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The Central Provinces forests are of enormous impor¬ 
tance in supplying grass and grazing ; normally about 
three million cattle graze yearly, and grazing fees realize 
about one million rupees, or an average of sixpence per 
animal per annum ! Ifc other ways also the well-being 
of the agricultural classes is intimately dependent on 
the Central Provinces forests, as the following figures. 

show 


' Produce given away 
in concession or 
free grants 

f 

Quantity 

Value 

Timber 

Fuel 

Pam boos atul minor 

380,000 e. ft. | 
5.000,000 c. ft. 1 

o 

o 

o 

A S 

products 


56,000 

Grass 

55,000 tons 

52,000 

Grazing 

••• 

0,92,000 

Total free grants ...; 

... 

12,43,000 


Section II .—Minor forest Produce 

The forests and waste lands of this zone are very rich 
in minor forest products. Of these by far the md£t 
important is lac ; .’bout eighty per cent of the world’s 
supply is obtained in this zone, to an average annual 
quantity exceeding 15,000 tons and to an average annual 
value 01 four to five million pounds. Intensive lac culti¬ 
vation has been seriously taken up in several areas, 
notably ia the Damoh division of the Central Provinces, 
with excellent financial results. The question of lac has 
been described in detail elsewhere in this book. Other 
important minor products obtaiued nr obtainable from this 
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zone are myrabolans, cutcli and hatha, mohwa flowers 
and fruits, rosha oil, kuchela (nux vomica) seeds, Bos- 
wcilia gum-oleo-resin, tan materials, sabai grass and 
bamboos for paper pulp, etc. As these will be described 
in greater detail in a subsequent chapter, further reference 
to them here is unnecessary. 


5* Forests of Bombay, Gujarat and the 
Western Peninsula 

There are two very distinct zones of forest which 
supply the markets of Bombay and the Western Penin¬ 
sula, which are respectively :— 

(A) The forests of the Bombay Deccan. 

(13) The forests of the West Coast and Western 
Ghauts. , 

These will be considered and described separately. 

A. The Bombay Deccan and Satpuras 

(a) Brief description of main forest types and species 
with area .—The typical forests of the Bombay Deccan 
a f e situated in very broken irregular areas, over the 
western part of the area known as the Deccan. 

^ -bs Deccan (the name of which is derived from the 
Sanskrit word dekshin, meaning south or southern 
country) is an undulating plateau, which really forms the 
core ot the triangle of the Indian Peninsula. Irs eleva¬ 
tion varies, but may be taken as approximately 2,000 ft 
more or less. It has a geological formation of a basalt 
trap, and this produces characteristic flat-topped hills, 
some of which are capped with red laterite. 

The features of the country are a very dry climate, 
with rainfall of 10 inches to 35 inches ; and much of the 
soil is rocky and stony, though large areas contain the 
celebrated black cotton soil. 

The whole area stretches parallel to the Bombay coast 
for a distance north to south of about 500 miles and is 
about 200 miles broad. 

The northern portion is known as Khandesh, and the 
>mk of the forests in this area ace found on the Satpurh 
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Hills, which ruu in a south-easterly direction from the 
Nerbudda river to the Central Provinces boundary. This 
is not strictly the Deccan proper, but as conditions there 
arc very similar., it may be included in it. Travelling 
from north to south the forests lie in the districts of 
West Khandesh, East Khandesh, Surat, Nasik, Poona, 
Ahmednagar, Sholapur, Satara, and in the northern 
portions of Dharwar and Belgaum. The bulk of the 
forests being situated on dry rocky hills, the general 
type is a dry mixed forest of teak and other deciduous 
species, varying from scrub to pole or semi-high 
forest type, except in Akrani where good teak forest 
occurs. " In such forests, no large timber is produced, 
and most of the material is sold locally. The .chief 
species’ arc teak, Terminalia tomentosa, Anogeissus lati- 
fotia, Odina Wodier, Boswcllia serrata , Buchanania Ialifolia , 
Acacia Catechu , Prosopis spidgera, Diospyros Mela noxyIon, 
Dalbergia led i folia, Hardxvickia bmata, Sterculia urens, 
Sc hide lura triiuga , Bassia latifolia. 

The area covered by such forests is approximately 
6,600 square miles. 

Besides the above there arc two other classes of 
forest which must receive notice. 

South of the Tapti river and immediately south of the 
Tapti Valley Railway is an extremely rugged broken 
area of country known as the Dangs, in the Surat politi¬ 
cal agency, and joining on to this on the south-west 
boundary is another similar area of country, forming 
the Peint taluka of the Nasik district. 

These two areas together comprise over 1,000 square 
miles of forest and contain by far the most valuable 
timber forests of the whole area. They produce splendid 
timber of teak, blackwood, Termivalia tomentosa, Adina 
cordifolia , Ougdnia aides , Catechu, and a 

few other species. The much improved quality of 
rhe timber is chiefly due to the higher rainfall in this 
area. 

Finally, scattered about the whole area, on flat black 
soil, chiefly on the banks of rivers and null tits, there 
are small det ached , ieces of riverain forests containing 
chiefly Acacia arabica (babul) trees. 
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(b) Present volume and value oi output and uses.*—' The 
whole area above described may be said to produce an 
annual yield of approximately two million cubic feet of 
timber, of which about two-thirds is teak. Out of this, the 
only timber which can be classed as really good is that 
produced in the Dangs and in the Peint district, which 
may amount to 150,000 cubic feet annually, of which about 
120,000 cubic feet are of teal:, and the rest black'wood 
and other jungle timbers. 

The total value of this timber amounts yearly to 
about Rs. 15 lakhs. 

In addition, the area produces about ten million cubic 
feet of fuel, fetching Rs. 6 to 7 lakhs. 

Finally, there are sold every year about Rs. 50,000 
worth of bamboos, Rs. 5 lakhs’ worth of grass and 
grazing, and Rs. 75,000 of other minor forest products. 

Most of the timber and fuel is disposed of locally, in 
the area, but the timber from the Dangs and from Peint, 
being of a much higher quality, naturally finds a much 
wider market. It is sent by rail eastwards and sold in 
the markets of the Central Provinces. Much of it also 
goes north by rail to the large cotton areas of Gujarat 
such as Surat, Broach, Ahmcdabad, etc., and some is 
disposed of in Bombay city. 

(O Further possibilities of development and increased 
There is a very strong probability of great 
U i" r 'ui developments and increased output in the 
valuable timber forests of the Dangs and of Point. 

I. he forest officers ;iucl forest engineers in. Bombay 
are at present engaged in drawing up large schemes 
for the opening out aud exploitation of these forests, 
which will involve the construction of metalled roadsj 
and of a light railway through the forests of the 
southern Dangs. 

The only othei possibilities of development are (1) the 
oleo-resin industry in the Satpura Hills of Khandesh, 
where there are millions of Boswellia serratq trees < it is 
understood that one private firm has already obtained a 
concession for the distillation of various products from 
the resin oi these trees'), and (2) intensive utilization of 
myrabolans. 
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B. The West Coast 
Section I.— Timber and Fuel 

(a) Brief description of the main forest types and species 
•with areas .—The forests of the West Coast, within the 
limits of the Bombay Presidency, may be said to fall into 

three large groups. . 

The first group is situated in the Thana district 
immediately to the north of Bombay city ; it stretches 
from the coast inland, and forms roughly the apex of 
the triangle made by the junction of the Bombay, Baroda 
and Central India, and Great Indian Peninsula, Railways, 
which meet just outside Bombay city. 

These forests from their proximity to the great city 
and from the fact that they are most accessible to 
railways, roads and creeks, are of great value. 

They form three forest divisions and their total area 
is approximately 1,500 square miles. The forests consist 
of mixed teak forest, of fair and sometimes pretty good 
quality, due to the considerable rainfall and other 
favourable conditions, but nowhere do they attain very 
large timber size. The percentage of teak is often high. 
The other common species are Termhialia tomentosa , 
D'albergia tatifolia, Anogcissus latifolia, Acacia Catechu , 
Ougeinia dalberghides, Siephegyne parviflora, Adina 
cordifolia, Odina Wodier, and others. 

The second group is situated in the Kolaba district, 
on the coast immediately to the south of Bombay city, 
forty to fifty miles away. The total area is about 500- 
square miles and the composition of the forests is some¬ 
what similar to that of the Thana group, butnot of such a 
good quality. 

The third group comprises the well-known valuable 
timber high forests of the southern Bombay coast, which 
stj etch from the Kanaracoast inland, within the districts of 
Kanara and part of Belgaum and Dharwar. There are no 
less than five forest divisions in Kanara, one in Belgaum 
and one in Dharwar. The total area of this group is 
approximately 4, n Q0 square miles. 

Naturally, over such a large area, there are many 
variations in the types and in the growths of the forests 
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concerned, but, speaking very generally, the forests may 
be divided into two sections. First die forests above the 
Ghauts and on the upper slopes of the Ghauts. These 
forests are of the moist deciduous type, and the trees in 
them are generally of splendid size and stature, and of 
great timber value. The principal species that these 
forests^ contain are teak, blackwood {Dalbergia latifo- 
!ia), 1 erminalia tomentosa, Terittinalia paniculatd, the 
bentek {Lagerstroemia lanceolaia), Lagersiroemia parvi- 
lolta , Lagerstroemia Flos-Reginae , Pterocarpus Marsupium , 
Xytia xy hear pa, Adina cordihlia, Gmelina arborca , and 
many others. Large masses of bamboos are found in 
these areas. 

Secondly, on the lower slopes of the Ghauts and in the 
land lying below the Ghauts, where the climate is ex¬ 
tremely hot and moist, there are extensive and dense 
evergreen forests, with straight-stemmed trees of great 
height, amongst which are found Canariums, Calophyl- 
lums. Ho peas, mangoes, Vitex, Stercalia ala fa, Dios- 
pyros, Vateria indica , Dipterocarpus, Afessua, Stryehnos 
and many others. A number of species of palms and 
canes also occur in this area. 

Owing to the market for these valuable timber species 
not being developed, and the difficulty of their scientific 
working, these evergreen forests have as yet nothing 
i vC the same value as the moist deciduous types of 
ioiest, but they have great potential value. 

the forests of southern Bombay have always been 
remarkable lor the extensive network of metalled roads 
.and bridges, throughout the area, for the extraction of 
timber and other produce. 

The Madras and Southern Mahratta Railway runs 
through the northern part from Bclganm south-west 
to the port of Mormugao, and has a branch running 
southwards, built especially to tap some of the most 
valuable timber forests. 

Finally transport by sea is available, both from Goa in 
Portuguese territory and from Karwav, Kumta and 
Batkhal in British territory. 

(!>) Present volume and value, output and uses.— 
^ " U: average annual output of timber from the forests 
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oi Thana and Kolaba, is approximately one million and a 
half cubic feet per annum, of which two-thirds to three- 
fourths is teak. Its value would be about Rs. 17 lakhs. 
The average annual output of fuel for this area is about 
four to five million cubic feet fetching approximately 
Rs. 20,000. 

The bulk of this timber is sent northwards by sea and 
by rail to Gujarat and Kathiawar, where it commands a 
ready sale, especially in the rich cotton and agricultural 
districts of those areas. 

Nearly all the fuel and charcoal from Thana and Kolaba 
is consumed in Bombay city, and there is a large, trade 
in these commodities, which are transported to Bombay 
both by rail, and by boats, along the coast. 

In addition this area produces annually Rs. 20,000 
worth of bamboos, Rs. 17,000 worth of minor forest 
products, and Rs. 65,000 worth of grass and grazing. 

The southern group of forests, comprising Kanara 
and part of Belgaum and Dharwar, has an average 
annual output of timber of approximately two and a 
half m ill ion cubic feet whose value amounts to 
from Rs. 20 to 21 lakhs, of which about two thirds is 
teak, and the rest valuable junglewoods. 

it also produces ten to eleven million cubic feet of 
fuel, and charcoal, which sells for Rs. 6 to 7 lakhs. 

It also produces yearly about Rs. 70,000 worth of 
bamboos, Rs. 3 to 4 lakhs’ worth of grass and grazing, 
and Rs. 2 to lakhs’ worth of other minor forest 
produce. 

Kanara itself yields on an average yearly about 
10,000 large teak trees, over six feet in girth, with a total 
volume of about 8,000 to 9,000 tons of timber, and approx¬ 
imately 12,000 large miscellaneous timber trees, especi¬ 
ally of blaekvvood, with a total volume of 9,000 to 10,000 
tons of timber. The timber from this area, being 
oi very fine quality, commands a world market, but 
much is disposed of in Bombay city. Some of tb 
fuel goes by boat to Bombay and the rest finds ’oca! 
markets. 

('•') i'ur liter Possibilities oi development ond imyctxsed 
output .—There is pot much chance of development In 
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the northern group of forests, where the utilization, in 
many places, is already very complete. 

There are great possibilities of development in the 
near future in the forests of Kanarn, by means of 
increased and improved communications. 

Roads are being made yearly, and the question of 
further opening out the forests, by means of light rail¬ 
ways, is being vigorously tackled. 

The Bombay Government nave already sanctioned 
the construction of one logging railway nine miles 
long, costiug Rs. 2,90,000, for the extraction of 
timber, etc., and another light logging railway is under 
consideration. 

Section II. —Minor Forest Produce 

Myrabolans .—The bird a tree (Terminal ia Chebula), 
which produces the chebulic myraboians , occurs over large 
areas of the Bombay forests in varying quantities. 

It is chiefly round in the Ghaut evergreen or semi¬ 
evergreen forests of the following districts : Thana, 
Nasik, Ahmednagar, Poona, Satara, Belgaum, and Surat. 
It is regularly exploited annually by the Forest Depart¬ 
ment, and, as a rule, the right to collect over a certain 
area is sold to the highest bidder. 

/aw.—; he best tanning materials in Western India 
arc the harks oi the babul tree ( Acacia arabicc), and 
Cassia a.niculata. The former tree grows in small 
patches of riverain or nullah forest, in the drier 
parts of the area, especially in Khandosh, Ahmednagar. 
Satara, Poona, and parts of Dharwar, Sholapm and 
Belgaum. 

Regular annual fellings, under regular working 
plans, are made in such forests and the bark is 
stripped, stacked, and disposed of locally, chiefly by 
contractors. 

Boswdlla .—Mention has already been made of ihc 
enormous number oi Boswdlla serrata trees whieb grow 
l ight through the drier portions of the Satpura range of 
bills in Kbandesh and the tree also occurs freely tn some 
of the drier parts of the Deccan. 
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Cutch. —Acacia Catechu , the tree which produces cutch, 
grov\ .•> freely over large areas of mixed forests in Western 
India, except in the very damp and evergreen areas. In 
some parts it attains a very large size. 

There was formerly a most extensive cutch industry 
in Western India, but as the value of the wood, both 
for timber, fuel and charcoal, has risen so much the 
industry, in Government forests, has died down to 
almost nothing at all. 

A large trade is carried on from the coastal forests of 
Kanara^in a large variety of minor products, as for 
example, soap nut. marking nut, divi-divi, nux vomica, 

etc. 

6. Tiie Forests of Madras and Southern 

India 

Section —Timber and Fuel 

(a) Brief description of main forest types and species 
with ar,ea. —Starting from the north of the presidency we 
find ourselves within the ^/-bearing area of the north¬ 
east of the peninsula. Considerable areas of sal (Shorea 
robusta ) forest are found in both Ganjamand Vizagapatam 
districts. Interspersed with the sal forest in both the 
districts is a mixed deciduous forest of many species 
extending along the foot and slopes of the Eastern Ghauts 
as far as the Godavari river. 

Up to an elevation of about 4,000 ft. along the Eastern 
Ghauts, with a rainfall of about 60 inches, the conditions 
are favourable for excellent growth of forest of this type. 
Tedtona grandis (teak) occurs only towards the south of 
this area in the neighbourhood of the Godavari valley 
and Xylia xylocarpa (ironwood) is not found in the Gan jam 
district but occurs in the Godavari district. The bamboos 
(D ndrocajnmus striclus and Bambusa arundinacea) are 
found throughout the area. 

Following the Eastern Ghauts southwards wo reach the 
Hardwickia forests of the Guntur uplands bordering the 
Kistna river. Rainfall here probably does not exceed 40 
inches and the rainless season extends to eight months 
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of the year. The forest is often poor and stunted, with 
greater prevalence of Acacias and other species. 

With the bending of the Eastern Ghauts towards the 
south-west we enter upon the dry forest zone of the dis¬ 
tracts of Kurnool, Cuddapah, Bellary and Anantapur. At 
the higher altitudes of the Nallamalai hills with a rainfall 
up to 60 inches the forest growth resembles that of the 
more northern districts mentioned above. Sal is absent, 
but valuable timber trees such as Tcclona grandis, Picro- 
carpus Afarsupium, Anogcissus iaiifolia, Adina cordifolia 
and the Tcrminalias grow well. 

As we progress southwards and westwards, the rainfall 
'diminishes and the forest growth deteriorates. Hard - 
wickia binata , Plerocarpus sanialimis (red sanders), 
Termmalia Chebula , Anogcissus laiiiclia and Swictenia 
Chloroxylon (satinwood) are the principal timber species 
to be found. 

On the dry stony hills of East Kurnool and Beilary 
Dolichandrone fa/cala, Wrightia linctoria , Acacias and 
Albizzjas form a large percentage of the crop. The 
varieties of sal (S/iorca Tnmbnggaia and Shorea laccilcrci) 
also appear with a very limited local distribution in the 
districts oi Cuddapah and Chingleput. 

■Again, following the Eastern Ghauts in their westerly 
u n through the districts of North Arcot, Chittoor, Salem 
fc Coimbatore, we pass through the sandalwood 
\Sanlahitft album) area. This valuable tree appears to 

i u V< 5 i? St :i ' L . a]t i tlules from -dUO to 4,U0Q ft. With a rain- 
fall of 40 to 60 inches. Together with the sandalwood 
at these elevations are found :— 

Acacias. Strychnos Nux-voviica. 


Albizzias. 

Anogcissus Iaiifolia. 
Dalbergias. 


Strychnos potatomm. 
Teak. 

Tcrminalias. 


Plcrocarpus Marsupiinu. 

and most of the species of the mixed deciduous forest 
described above. At a lower elevation and in the very 
dry regions of parts of Tinnevelly, Madura and Coimba¬ 
tore with a rainfall approximating to 20 inches, the forest 
degenerates into a dry scrub jungle of Acacias and 
Albiszias. 
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Before leaving the eastern side of the presidency 
reference must be made to two other types of forest. 

Along the East Coast within the reach of the damp 
sea-breezes a type of stunted evergreen forest is foirnd* 
Chief among the trees of these forests are : — 

Chloroxylov. Swielenia. Mentecylon. 

Diospyros Ebenum. Mwiusops hexandra. 

Diospyros Alclanoxylon. Soy mid a febrifuga. 

Eugenia. 

together with a large number of evergreen thorny shrubs 
such as Randta, Canthvuvi , Zizyphus, etc. 

The second of the types referred to is that of the forest 
on the alluvial land at the mouths of the big rivers. The 
presence of salt water is the modifying agent as regards 
the specific forms which characterize the composition of 
this forest. The chief species found are 

Aegiccras via]us. Excaecana Agaliocha . 

Avicennia officinalis. Kandelia Rhecdii. 

Ceriops Candollcana. Sonneralia acida. 

We have lastly to consider the forests at the loot and 
on the Slopes and plateaux of the great Western Ghauts 
comprising the Palnis, the Anamalais, the Nilgiris and 
the Wynaad, Coorg and Kanara hills. The rainfall of this 
region varies from 120 inches on the littoral to upwards 
of 250 inches on the upper slopes.ou which the monsoon 
breaks and from 60 to 150 inches on the plateaux which 
He inland of the main range. The type of forest is 
dependent on the altitude and rainfall. With a rainfall of 
150 inches and over or at an altitude of about 4,000 ft. 
the forest is mainly evergreen. In these forests the trees 
often grow to enormous size, with straight, clean boles of 
80 feet to the first branch and with a total height of 200 
feet and more. Some of the more valuable species found 
are :— 

Aglafa Roxburghiana. Hardwickia pinnata.. 

Artocarpus hirsuta. Ho Pea parviflora. 

Rischofia javanica. Lilsaea spp. 

i afophyllum tomeniosum . Machilus macrarUha. 

Canurium stricium. Mcsva ferrea. 

Guilefiia spp. Myristtca spp. 

Dichopsrs dlipiica. Nolhopcgia C olebrookiajia. 
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Uiospyros spp. Tctramdes nudiflora. 

Dipterocarpus indicus. Valeria indica . 

Eugenia spp. Xylia xylocarpa. 

Gluta travancorica. 

A characteristic of the forests is the immense stock of 
timber which they carry to the acre and often profuse 
natural regeneration of species found on the ground. 

On the lower slopes of the ghauts and on the litoral the 
evergreen forests give place to deciduous forest which on 
the deep soil and with the heavy rainfall common to the 
West Coast reaches in these conditions its maximum 
development. Similar forest is also found on the lower 
plateaux of the main range where the rainfall varies from 
as much as 200 inches on the west to GO inches on the 
east. 

Lastly there is the stunted evergreen shola forest of 
the Western Ghauts at elevations of from 6,000 to 8,000 ft. 
1'ne characteristic of this forest, in which the growth 
seldom exceeds fifty feet in height, is the occurrence of 
oracken, Rub us t Rhododendron and other species of 
a temperate climate. 

1 he grand total of reserved forests and waste lands 
under the control of the Forest Department in the 
* L'dras Presidency amounts to 18,800 square miles. 

[b) Present volume and value of output and uses. 

j ?////>£ /- Hie output of timber in the State forests of 
southern India during the year ending 31st March 1922 
108,400 tons, of which 20,825 tons were extracted by 
departmental agency and 81,675 tons by purchasers. 
The value of timber removed from the forests bv Govern¬ 
ment agency during the year was Rs. 7*75 lakhs, 
while that extracted by purchasers was Rs. 3*22 lakhs, 
The sale of teak timber from Nilarabur plantations has 
always figured largely in the returns and Rs. 2*64 lakhs 
was realized by the sale of departmentally extracted tim¬ 
ber in Nilambur alone. 

Fuel, — The total out-turn of fuel was 324,666 tons, of 
which 49,316 tons were removed departmentally and 
273,950 tons by purchasers. The total value 7 of fuel 
removed by these two agencies was Rs. 7*62 lakhs. The 
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bulk of this revenue, viz., Rs. 7’04 lakhs, was mainly 
derived from sale of standing forests to fuel contractors 
who remove the fuel for sale in the larger towns and 
villages. The expansion of yield and revenue is due to 
ihe great efforts made by the department to meet the 
ever-increasing demand for fuel and charcoal in the 
towns, not only for domestic purposes but also for 
industrial concerns. 

Sandalwood. —Sandalwood, being a valuable commod¬ 
ity, is collected depart mentally mainly in North Arcot. 
Salem, and Coimbatore districts. About 520 tons were 
sold in the auction sales held in December last at 
Satyamangalam, Tirupattur and Vellore, which fetched 
a revenue of Rs. 6*05 lakhs. The average price secured 
per ton was Rs. 1,160. 

(c) The future possibilities of development .—There are 
great possibilities of development in the forests of South 
Kanara, Nilainbur Valley, Wynaad, Mount Stuart and 
the evergreen forests of Malabar and Tinnevelly. The 
standing forest crop in these forests is estimated at 
648 millions of cubic feet. The possible net revenue 
when these forests are fully developed is estimated 
at Rs. 36,22,500. In addition to these forests, there arc 
sal forests in the Kliond Agency, the agency forests 
of Golconda, Rampa and Bhadrachalam (the value of 
which is little known although they undoubtedly contain 
teak, rosewood, Terminalias and other valuable timber 
and a very large quantity of bamboos), and the central 
portion of the Nallamalais. of which little or no in¬ 
formation is available but which deserve investigation by 
experts as possible sources of revenue to the State. 

A saw-mill was recently established at Russelkonda 
in Gran]am district to bring into the market the timber 
in the sal forests of Ghumsur. The scheme for the 
development of the Chenat Nail' forests in Malabar has 
made great progress, extraction being assisted by cater¬ 
pillar tractors and improved timber slides. Large 
quantities of timber from these forests are being des¬ 
patched to the Kolar Gold Fields and arrangements are 
beiDg made to test little known varieties of timber fo: 
tea and rubber chests and kerosine oil cases. The 
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Nilonibur teak plantation, Madras Presidency. 
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whole question of the future development of the timber 
resources in the State forests of Southern India has 
been under close examination by Government and they 
have recently sanctioned the proposals made by the Chief 
Conservator for the formation of a special Engineering 
and Utilization branch of the department in order to 
facilitate the exploitation of the enormous property at 
their disposal. 

Section II .—Minor Forest Produce 

Bamboos .—This is an important source of revenue 
in Southern India. The total value of bamboos extract¬ 
ed by all agencies was Rs. 3-21 lakhs. The bulk of 
this revenue is derived from the sale of bamboo coupes 
to purchasers. In the Rampa agency large quantities 
of bamboos are extracted on the permit system. 

Grass and Grazing .—The revenue realized from graz¬ 
ing and fodder grass during 1921-22 amounted to 
Rs. 7*90 lakhs. The total number of animals licensed 
to graze was about 1;| million. Goats are entirely exclud¬ 
ed from reserves and the number of sheep admitted is 
being gradually reduced. The fees for grazing have 
ocen steadily raised and are now in certain forests Re. 1 
per annum per cow unit compared with a maximum rate of 
three annas in 1890. The average fees arc still very low 
and y.oik out to about eight annas per head for a year's 
gra-ing. 1 he average grazing incidence is 5.*75 acres per 
animal but in the majority of gra/.ing grounds it is 
heavier than they could reasonably be expected to bear, 
being as high as one acre per animal in some cases. 

Other minor forest produce .—The revenue from olhei 
minor forest produce amounting to Rs. 6*71 lakhs is 
derived from a great variety of produce such as tamarind, 
soap nut, wax, gum, skins, horns, elephant tusks, honey, 
gall nuts, nux vomica, turmeric, cardamoms, paper 
catechu, plumbago, limestone, etc. Minor produce is 
also collected departmentally by jungle tribes such as 
the Chenchu of Kurnool who are encouraged, in an effort 
to keep them out of the clutches of so wears and 
toddy drawers, to collect forest produce for sale tb the 
forest Department. 
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Lac . — Attempts were made in 1916-17 to introduce 
lac into Kumooi district, the trees inoculated being 
Butea frondosa and Zizyphus jujuba, but owing to excep¬ 
tional floods in September 1916 they proved a failure. 
The lac was procured from Maihar Rewa State, Central 
Provinces. Later, at the instance of the Agricultural 
Department, experimental cultivation of lac was carried 
on for a period of two years in the Bolampacti forests, 
Coimbatore district. Zizyphus trees were selected for 
the purpose. The experiment, however, failed. In 
order to make lac cultivation a success it is considered 
necessary to introduce families of lac cultivators from the 
Central Provinces who can be trusted to carry out the 
work as it should be done. 

Myrabqians .—Myrabolans are available in large quanti¬ 
ties but they are not much sought after as a tanning 
material in Madras, being generally left to rot on the 
ground. There have been large exports, however, of 
this material to Europe from the ports of Cocanada and 
Bimlipatam. 

Tans .—The various tanstuffs found in this Presidency 


are :— *, A 

(i) Cassia auriculata (avaram or tangedu). 

(ii) Cassia Fistula (konnai or rcla bark). 

(iii) Anogeissn as latifolia. 

(iv) Tcrminalia Chebula (myrabolan).. 

(v) CiTsalpinia {divUdivt). 

Of these (i) is the principal tanning material. 

Enquiries recently made show that large quantities of 
Cassia auriculata are available, mostly outside the reserv¬ 
ed forests, far in excess of the demand which is practi¬ 
cally nil at present owing to the slump in the market. 

Large supplies of Anogeissus latifolia and Acacia 
dealbaia could be arranged if they prove to be really 
useful tanstuffs. 

The whole business of marketing Cassia auriculata 
and Cassia Fistula from the forests was handed over in 
1937 to the Munitions BoaStrd in return for a iixed pay¬ 
ment based on the average revenue derived by the 
Forest Department from tanstuffs during the live years 
preceding the War. This arrangement involved during 


r* v: 


THE FORESTS OF INDIA 



6v 


the year 1917-18 a sacrifice of about Rs. 3 lakhs which 
was part of the Madras contribution to the War. The 
Munitions Board expressed its appreciation of this 
concession. 

Large quantities of Anogeissus latifolia were also sup¬ 
plied to the Munitions Board for tanning purposes. 

In 1918-19 the collection of tanning bark was contin¬ 
ued under the agency of the Munitions Board. The total 
quantity collected was 56,917 candies. The year’s 
rentals were Rs. 4,77,643-3-8 and the Department obtain¬ 
ed credit for Rs. 2,62,488, thus sacrificing a revenue of 
over 2 lakhs. 

In 1919-20, unprecedentedly high prices were obtained 
for tanning bark leases owing to the withdrawal of 
Government control over prices. Later the market 
price fell considerably owing to the withdrawal of the 
prohibition against the exportation of raw hides and to 
.the sale of Australian and African wattle bark in the 
Indian markets. The tanniug contractors, having specula¬ 
ted and lost heavily, applied for concessions, and with a 
view not to handicap the industry the Government 
granted them a rebate of 15 per cent, on the sale amounts. 
The total lease amount for the year received by the 
Department amounted to Rs. 7,60,584 compared with 
Ks. 5,72,^28 in the previous year. 

C.-utdu "Tris is obtained in very limited quantities in 
Louth kanara. 


Pul[>. Jungle grasses and bamboos arc considered 
from the forest point of view to be the main sources of 
pulp available. 

The Carnatic Paper Factory, Madras, was supplied at 
the cost of Government with various jungle grasses 
from the forests of Cuddapah and Bellary. The pulp 
manufactured therefrom was sent to Dehra Dun and was 
tested at the Titaghur Paper Mills. The results were 
unsatisfactory and the company abandoned grass pulp 
iA favour of bamboo pulp. 

Before the War, Messrs. Nelson and bons proposed to 
jdart a bamboo pulp and paper industry in Mal^bai 
, hut owing to the dying back of the bamboos in that 
° c ' - Ay the idea had to be abandoned. 
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The Carnatic Paper Factory also proposed to utilize 
the bamboo forests in the Godavari division for the 
manufacture of paper pulp and to establish a mill at Rajah- 
mundry. The bamboos began to flower in that locality 
also, and the project was abandoned. 

7. The Forests of Burma 

Introduction . — The total area of forests in Burma is as 
follows : — 

Reserved Forests ... 30,159 square mile- . 

Unclassed Forests ... 114,t)22 „ 


Total ... 144,781 


The area of unclassed forests given is however largely 
guesswork and while there are still large areas which 
should be reserved the greater portion of the area shown 
as unclassed is either inaccessible or of little value. In 
the following note as a general rule the area covered by 
reserved forests only will be considered. 

VVifh such an enormous area it will be readily realized 
that it is quite impossible to deal with the forests of 
Burma as a whole. Further subdivision is essential. 

A glance at the map of Burma will show that Buraia 
can be roughly divided into three main longitudinal 
zones. 

The Western or Arakan Zone is bounded on the east 
by the Chindwin and the Lower Irrawaddy. 

The Central Zone lies between the Chindwin and the 
Lower Irrawaddy on the west and the Upper Irrawaddy 
and the Sittang on the east. The Dry Zone south of 
Mandalay separates the Irrawaddy at Mandalay from the 
Sittang at Pyinmana but there is no high land between 
the two river systems here. For convenience the forests 
to thd east of the Irrawaddy north of Mandalay may be 
included in the Central Zone. 

The Eastern Zone lies to the east of the Dry Zone 
south of Mandalay and of the Sittang valley and 
stretches down south to Mouknein and to Tavoy and 
Mergui. 
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From the point of view of the economic importance 
of the forests it is necessary further to subdivide these 
three zones into ranges as follows 

t* Western Zone — 

1- Arakan Yomas. 

2. The Chindwin. 

II. Central Zone — 

3. The Irrawaddy Delta. 

'4. The Pegu Yomas. 

5. The Dry Zone. 

6. The Upper Irrawaddy including the 

drainages of the Mu and Shweli rivers. 

Ill. Eastern Zone — 

7. The East Sittang basin. 

8. The Shan Hills including the foothills 

north of the Sittang basin. 

9. Moulmein including the Thaungyin, 

Ataran and Lower Salween. 

10. Tenasserim including Tavcy and Mergui. 

The reserved forests have recently been classed 
according to accessibility and to area required for local 
supply or available for commercial supply. The table 
on p. 66 shows the area under each class for each of the 
ranges given above. It must be remembered that 
inioi motion foi the greater portion even of the reserved 
forests is meagre and the figures given arc necessarily 
extremely rough. They are however useful in giving 
some idea of the different classes of forest. 



I 
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S. Dry Zone 


6. Upper Irrawaddy 

Eastern ... 

7. East Sittang 


8. Shau Hills 


9, Mo ul mein 
10 Tenasserim 


I 





Grand Total 


Required for local supply 


Area of Reserved forests vs 
SQUARE MILES _ 


Accessible or 
likely to be 

accessible in tlis .„ t - 
near future- - I o q 
u 'o .5 


* }—« • I 

d o x 0) 
' .ti u 

: d a rs 

y.£rty 
CT1 ‘ 



V 

For all 

timbers 

Only for 

imbers whi 

will flont 


o p u 

oil i 

ss.il 

|o $2 2 

p w O L 
O r-4 **-4 r* CJ 
d rQ Oh t/) 

a 


4 J 

X 

a 


a; 

> 

{- 

4 ) 

& 

Q) 

X 

*d 

C 

Eh 


*3 

o 

t/. 

W 

cu 

o 

n 


o 

o 

d 

s 

m 

0) 


<§L 

a> 


to « 
s o 

So 


1,218 

1,148 

1,490 

1,796 

5,661 

25,712 


901 

2,646 

377 

3,924 

14,652 

3 

304 

• • • 

712 

1,019 

492 

1,140 

1.683 

2.783 

1,252 

6.S5S 

6.360 

242 


i 

• • • 

• M 

242 

606 

317 

3,334 , 

l 1,017 

871 

5,539 

20,489 

204 

185 ' 

64 

GO 

543 

3,623 

761 

625 

786 

861 

3,033 

19,537 

580 

426 

856 

123 

1,985 

9,710 


900 

i - 1 

455 

1,355 

13,441 

4,465 

9.506 

’ 9,651 | 

_ .. 

6,537 

30,159 

114,622 


INDIA’S FOREST WEALTH 















































THE FORESTS OF INDIA 



Brief Description of the Main Forest Types 
Western Zone 


I- Arakan Yomas .—Starting: in the south in the 
Bassein division the forests are mainly, evergreen with 
the following characteristic species :—Dipterocarps of the 
moist type including kanyin (Dipicrocarfius spp-.), kaun- 
ghviu {Paras ho rea stellaia) and tkingan {Hopea odoratd), 
pyinkado (Xylia dolabriicrmis) and pyinvia {JLagerstroeniia 
Flos-Regina). Further north bamboos become numer¬ 
ous, vast areas being covered with kayinwa {Melocavna 
bambusoides) with a very inferior stocking of trees, kanyin , 
Pyinkado and pyinvia being the species most frequently 
met with. Further north on the Arakan side are found 
somewhat larger areas of evergreen forest containing 
principally kanyin and tkinbaung (.Buchanania lancifolia ), 
but this forest lias been considerably reduced by taungya 
cultivation and it appears doubtful if there remains 
sufficient for commercial exploitation. On the east side 
of the Arakan Yoraa much kayinwa is found in the 
central portion of the range but further north in the Minbu 
and Yaw divisions there is also a considerable area 
of dry deciduous forest with bamboos containing teak in 
some quantity. Pyinkado and padauk {PterocarPus : macro- 
carpus) are also found, but the forests are far too in 
aC aV, S ' S ^ e 101 extraction of anything except teak. 

Ine Arakan Yorna has been the least explored of any 
of the forests of Burma. Most of the forests are either 
inaccessible or of little value. There .ire no natural 
teak forests on the Arakan side 0 / the Yomas, though 
teak has been planted with some success, while the teak 
forest on the east side of the Yomas is remote and 
inaccessible for any timber that cannot be floated. The 
forests of the Basseir division in the extreme south of the 
range are the most promising for commercial working, 
but working plans have had to await survey, which is 
only how being carried out, so that no estimate of the 
stock can be given. 

Working Plans.—Rough working plans dealing with 
the selection felling of teak only have been drawn up for 
'314 square miles in this range, all in the Yaw division. 
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Of this area 559 square miles are classed as productive 


2. The Chindwin .—nerally speaking the Chindwin 
forests are of the deciduous type with bamboos charac¬ 
terized by teak and pyinkado as the most important 
commercial species. Ift the Lower Chindwin ther 6 is 
much drier forest with bamboos, and generally along 
the banks of the Chindwin in its middle reaches there 
are forests of induing available for the supply of in 
(Dipio'ocarpus tuberculatvs). In the h igher reaches of the 
Chindwin and especially in Mansi division there is 
mnsiderable evergreen forest characterized by kanyin 
with occasional trees of sagawa (Micheha) and other 
allied evergreen species, but these are not accessible. 
With the exception of the bidding forests near the river 
the forests are too remote to be accessible for any but 
floatable timber, which practically limits the extraction 
to teak only. There are very large supplies of pyinkado 
in the forests but it is hard to see how these can be 
macle available owing to the scattered and sparse stocking 
and the difficult nature of the country. 

Working Plans .—These cover .1,910 square miles, of 
which 1,172 square miles are classed as productive oi 
teak. The World ng Plans only prescribe the selection 
marking of teak and do not deal with other species. 


Central Zone 

3 Delta Range .—This comprises all the S.tmderbans 
forests of the Irrawaddy delta. The most important 
and most characteristic species is pinle kanazo (.Henticra 
minor). The available supply has however been seri¬ 
ously depleted by illicit extraction for fuel, the demand 
for which is very great, as transport by water to Rangoon 
and the larger towns in the delta is cheap and easy. A 
valuation of stock is now being carried out and an aerial 
survey has also been completed. 

4. The i\ v Yamas .—These forests, covering both 
slopes of the main ridge (Yoma) between the Irrawaddy on 
the west and the Sittang on the east, comprise the most 
valuable bloc! of teak forest in Burma. Starting in the 
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south in Insein and South Pegu divisions, where ever¬ 
green forest, characterized by Dipterocarps of the moist 
type such as kanyin largely predominates, the forest 
changes to the deciduous type with bamboos further north 

mai ^ly of this type until the main ridge 
finally loses itself in the plains of the Dry Zone. Besides 
Py^kaao is found in quantity almost throughout, 
uni e other conspicuous species found more locally in¬ 
clude laukkyan (femiinalia Lomentosa), ingyin {P&ntacnic 
suavis), thitya {Shorca obtusa ), in (Dipterccarpus iubercula - 
pyimmi {Lagers t roe mia Flos-Reginee ), Itzci {L. iomen- 
iosa), cutch {Acacia Catechu ) and many others. 

Phis range contains the most important forests in 
Burma and much of the Working Plan and silvicultural 
work of the past has been carried out in them. 

P* the i ota * area 5,443 square miles are covered by 
Working Plans, of which 3,33$ square miles are classed as 
productive of teak, excluding a further area of 1,340 square 
nnlcs that has not been definitely classified, but the 
majority of which is undoubtedly teak forest. 

1 he following areas of different types of forest show 
now relatively small in importance is any other forest as 
compared with the tealc forest:— 

, , . Sq. miles 

lnaaing 

Deciduous without teal; jos 

• Evergreen without teak *.. 265 

Ponzo, i.e. re-growth after*. 
iaungya cultivation ... 261 

At the same time the stocking of all the forests, is very 
low indeed. From such working plans as have given 
sufficient information it is found that the average stock¬ 
ing per acre of trees of all kinds over three feet in girth is 
36*4 to the west of the Yomas and 17-9 to the east of 
the Yomas. 


imtsrrf 
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The following statement gives the relative density 
percentages of the more important and valuable species:— 



Relative density per cent, based on trees 
over 3 feet girth only. 

Species 

--- - 

— - - • —- - 

! 

West of Yomas. 

Bast of Yomas. 

Teak ...J 

1G per cent. 

11 per cent. 

Pyinkado 

'5 per cent. 

21 per cent. 

Pyjama 

2-per cent. 

J per cent. 

Kanyiu 

Under 1 per cent. 

3 per cent. 


cent. Roughly, therefore, it may be stated that under 
one-third of the stocking of just over seventeen trees 
over three feet in girth per acre is made up of teak and 
pyinkado and that the remaining two-thirds are made up 
of a very large number of different, species, many of them 
of but very little value. 

The total number of teak trees estimated is 
6 ft. to 7 ft. girth ... 861,344 

over 7 ft. girth ... ... 938,842 

This may be taken to be the exploitable timber avail¬ 
able. An estimate of the total volume is 4,179,177 tons 
and at Rs. 25 per ton in situ the value would be nearly 
Rs. 10A crores (about ^7,000,000). 

There are estimated to be 9,692,790 pyinkado trees over 
three feet ir girth but the greater portion of these cannot 
at present be considered available for extraction owing to 
ihe distance from lines of communication, as the timber, 
v.alike teak, cannot be floated. 

5. The Dry Zanc .—The whole of the out-turn of the 
forest, which is mostly dry scrub characterized by mt:h 
(Acacia Cater hi) with than {Tcrminoiia Otiveri), and 
dahut ( Tcr.tona Uamiltoniand ) on slightly higher ground, is 
required for local consumption and the forests arc of no 
commercial importance. 











Plate IX 



Natural reproduction of teak, the great timber tree of Burma. 












b* Tlu Upper Irrawaddy. —With the railway and 
the Irrawaddy running: through this range, a consider¬ 
able area of the forest is rendered accessible. The most 
noteworthy forests for commercial exploitation are the 
-arge areas of induing forest lying along the main Irra- 
v.addy and some of its tributaries. These forests are 
cuaracterized by a predominance of in (D. tuberculatus) 
which is usually found pure, the only example of pure 
natural forest in Burma. Ingyin (Pentacme suavis) is also 
found in some parts of these forests. Roughly there 
are 500 square miles of reserved forest mainly of this 
type in the range. Working Plans have already been 
made for 289 square miles. One of these gives an esti¬ 
mate of 24 tons per acre for the best class in forest. 
W orking Plans for the remaining forests of this type arc 
being compiled. 


On the hills considerable areas of deciduous forests 
witi' teak arc found. Pyinkado and padauk are only 
found in the south of this range but laukkyan {Termina- 
ua tomentosa\ kanyin and ingyin are found in some 
quantity. Further north and towards the east the 
deciduous forest gradually gives way to evergreen for- 
and the n o r thern limit of teak is reached 

at Myitkyina. 

\V orking Plans have been compiled forl,4til sq. miles 
«>« tne luh type of forest and deal maintv with leak 
ouch figures as are available show that the amount o. 
pyinkado and other species of commercial importance is 
even loss than in the forests of the Pegu Vo mas 


Eastern Zone 

/. East Sitiang. —The only forests of value are those 
along the foothills east of the Silcang. These are mainly 
deciduous, varying from indaing of good quality to bam¬ 
boo forest.; with teak, pyinkado and padauk. Funher up 
i-he hills the deciduous forest gives way to evergreen 
but the hills themselves have been so heavily cut Overby 
r he Karen taungya cutters that the forests are of little 
commercial importance. Except for the forests on the 
Cfl tre of the plain the couhtry is extremely difficult and 
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the cost of working timber other than teak is very high. 
Working Plans have been compiled for only 86 square 

miles. 

8. Shan Hills .— These include the foothills in Me Uv¬ 
ula and Maymyo divisions, which arc mainly covered 
with deciduous forests containing teak, pyinkado , padduk 
and other valuable species such as taukkyan and 
hnaw (Adina cordiiolia). Owing to the existence of the 

Southern Shan States and the Maymyo-Lashio branch 
railway lines the forests adjacent arc exploitable and arc 
being worked. In the Shan States the forest varies 
from oaks to pines {P.Kkasii), but the latter are usually 
only found in the less accessible areas. Teak is found 
only in the valleys. Except near the existing railways 
it is doubtful if there can be much commercial working 
of timber in this range. Only one Working Plan has 
been made for .121 square miles for teal: and no estimate 
or the stock is available. 

0 . ftfoulmein .—The forests are mainly of the moist 
type and range from moist deciduous with teak and 
pyinJcado to evergreen characterized by Dipterocarps 
of several species. The teak forests are mainly confined 
to the valleys of the Salween and Thaungyin. Working 
Plans have been made for teak selection for 462 square 
miles in the Thaungyin valley of which 226 square 
miles are classed as teak forest. The area of the forest 
accessible to the extraction of timbers other than teak 
and available for commercial supply is somewhat limited 
and is confined to the lower Salween and the Ataran. A 
Working Plan is now being compiled for Ataran forests 
but valuations show them to be very poorly stocked 
with valuable species. 

10 . Tetiasserim .—Very little exploration has been 
done in these forests, which have practically never been 
worked. There are very large areas of evergreen for¬ 
ests containing magnificent Dipterocarps and other large 
trees, the possible yield per acre being roughly com¬ 
puted at 35 to 45 tons, which is two or three times as 
great as anything in the rest of Burma. The evergreen 
forest is however reported to be patchy and intermixed 
with bamboo forests of less value. Nevertheless it 
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would appear that these forests offer by far the most 
promising opportunity for commercial working on a 
large scale in Burma. A recent rough valuation of the 

Ugawuu Reserve gave an estimate of 38 tons to the 

acre over 250 square miles. 


Present value , and value ol output, amt /ises. 

'limber and fuel .—The total out-turn for Burma for 

the year 1921-22 may be roughly summarized as 
follows:— 


Kind 

Volume 

Value 

/ 



Rs 

Teak 

601,100 tons at Rs. 80 

4,80,88,000 

Other reserved timbers 

263,080 „ „ 

40 

85,23,200 

Unreserved timbers 

453,220 „ ., 

30 

1,35,96,600 

Fuel 

» 1 

! 1,065,620 „ ,, 

10 

1,06,56,200 

Total ... 

2*383,020 

8,08,64,000 


j ( ^ ,c a ^° ve values have purposely been placed very 

11'e following shows the 1 timber exported from Burma 
during the year with value for customs purposes. 
Much ol this timber is of course converted. 


Teak ... ... 176,083 tons valued at 

Other timber ... 34,959 ,, 


Rs. 2,91,40,238 
,, 36,51,146 


Total 


... 211,042 tons valued at ... Rs. 3,27,91,384 


The bulk of the teak and practically the whole of the 
other timber exported went to India. The timber other 
than teak was mostly exported in the form of sleepers 
Minor produce .—The total estimated value of minor 
Produce extracted during 1921-22 was Rs. 13,85,07,2. 
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This included the following main items : — 
Bamboos 
Canes 
Cutch 
Lac ... 

Grazing (largely 
value of grazing by 
right-holders) 

Thatching materi¬ 
als 

Indwc pwenyet ... 

Fait si 
Shaw fibie 


£7,901,000 valued at 

Rs. 3,OS,365 

35,802,000 

2.688,295 viss valued at ... 

32,791 

,, 1.15,513 

1,834.826 

.. 3.S2.539 

8,534.826 head grazing fees 
valued at ... 

,, 3,60,064 

3,332,165 pieces valued at... 

,, 67,415 

66,421 viss valued at ... 

,. 7,582 

233,723 

27,264 

262,658 

,, 6,70S 

valued at 

,, S.OOO 


In most cases the actual duty, or the value of the 
duty where produce is supplied free, lias been allowed. 
The actual value of the produce would obviously be 
far higher. 

Revenue.—The total revenue from all sources for 
the year 1921-22 was Rs. 2,21,16,786. In addition 
produce to the duty value of Rs. 6,63,573 was given 
away free to right-holders or free grantees. 

Further possibilities of development and increased out¬ 
put.— The main obstacle to the development of the 
forests of Burma may be stated very briefly as * tonnage 
per acre.' The paucity of communications lias really 
little to do with the question. Admittedly increased 
communications make for an increased output but the 
possible yield from the forests alone cannot usually 
justify the expenditure of the capital necessary before 
exploitation can be commenced. Roughly speaking, 
the volume of timber over three feet in girth of all 
species does not ordinarily exceed 15 tons per acre 
and there are thousands of square miles of forest that will 
not even yield this amount. Teak, the most valuable- 
product, can, and probably always will, be extracted 
more cheaply by floating, and the balance of. the stock 
will not pay for the cost of communications necessary 
for exploitation. That communications such as roads 
or even railways would pay in the long run in many ^ 
our forests is probable, but the return on the capital 
is necessarily so slow, the ben -fits to be attameo 
having a value to the community and posterity rather 
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Fine Dipterocarp forest, Toungoo, Burma. 


Plate X. 











than aii early return in money, that exploitation of the 
greater portion of these forests by the sinking of 
capital in communications cannot be considered a 
commercial undertaking. A few areas such as the 
evergreen forests of Tenasserim and the indaing forests 
oi Upper Burma are possible exceptions and as the 
valuation of the stock proceeds other suitable areas may 
no doubt be found, but the above remarks apply to the 
bulk of the Burma forests. 

'Hie output of teak timber has probably now reached 
its maximum. Increased revenue will come* from 
better royalty rates rather than from increased out-turn. 
With regard to timbers other than teal; the oest 
method of increasing the output is to take steps to 
secure an export market and tc improve the method of 
extraction, conversion, and seasoning. Thus by increas¬ 
ing the demand for, and incidentally the value of, the 
Burma products the outlay of capital on communications 
can be more fully justified. 

It is probably with regard to minor products that 
the most rapid expansion of output lies. These have 
been much neglected in the past but with improved 
communications and fuller knowledge of the stock 
available, it is probable that the extraction of minoi 
products wTI increase very rapidly. 

* s - Forksts cu thk Andaman Islands 

the Andaman forests resemble those of Bv.rma in, 
general features : they differ to some extent in indivi¬ 
dual species, though many . pedes are identical. The 
climate of the Andamans is warm and equable. The 
rainfall at Port Blair is 118 inches, but judging by the 
aspect of the forests it is probably somewhat less in 
the North Andaman. Troup has classified and des¬ 
cribed the main types of forests in the Andamans as 
follows (a) Mangrove forests, (6) beach forests, (<-) 
t evergreen forests, id) semi-evergreen and deciuuous 
forests, and (c) diluvial forests. 

(a) The mungryuc forests are of the usual type o; 
mangrove swamp on muddy flats between high and low 
li, le limits at the mouths of creeks and in sheltered. 
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backwaters. The outer limit of the mangrove swamp, 
nearest the sea, is composed mainly of Rhizophora 
mucronata and R. conjngata, while farther from the sea 
these species gradually give place to Ceriops Candolleana , 
Kandelia Rlicedii , Bruguiera gymnorhiza , B. parviflora, 
Carapa obovaia, C. moluccensis, Gynomclra rumiflora, 
Lumnitzera racemosa, Sonneratia acida , and other species. 
On the banks of creeks or in places farthest from the 
sea and only reached by the highest tides are found 
Heritiera littoral is and Aegiceras via jus. 

(Jf) Beach forests take the form of comparatively 
narrow strips along raised beaches of sand, shell, and 
coral above high-tide- limits. Among the commoner 
trees and shrubs of this type of forest are Mimusops 
littoralis which sometimes forms pure belts, Calophyllum 
Inophylhan , Terminalia Catappa , Iirythrina indica,Ponga- 
mia glabra, Heritiera littoralis, Thespesia populnea, ifzelia 
bijuga Hibtscus tihaceus , Odina Wodier ,, Pandakus spp., 
and Ximenia americana . 

Js) ^vergfccn forests are confined for the most 
pait'to the ndge s and upper slopes of the hills. In 
° U \k a!K * Middle Andamans their distribution is 
• l1uiei determined by the presence of micaceous sand- 
SLone which favours the growth of this type of forest. 
I he most characteristic trees of the evergreen forests 
are several species of Diptcrocarpiis , including D. 
hirbinaius , D. aia/us, D. incanus , and others, Hopea 
odorata , Planchonia andamanica, Artocarpns Chaplasha, 
A. lakoocha, Mesua ferrea , Myristica Irya, Calophyllum 
spec tab ile, Albezzia JLebbek , Diospyros Kurzii, and Podo- 
carpus nernfolia. There is a dense undergrowth of 
canes and other climbers, including the climbing 
bamboo Dinoehloa andamanica. 

(d) Semi-evergreen and deciduous forests occupy 
as a rule the lower slopes and undulating ground 
between the mangrove or beach forests and the ever¬ 
green .hrests, but in the South and Middle Andamans 
their distribution is also determined by the geological 
formation, since they are found almost entirely on 
metamorphosed and indurated clay and shale, conglo¬ 
merate, quartzite, limestone, and hard coarse-grained; 
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sandstone. On hoi southerly slopes these forests 
become typically deciduous, but elsewhere they are 
commonly of a semi-evergreen character. The most 
important umber tree of these forests is the padauk 
( e> oca? pus dalbergioides), and with it are found 
I fZ? rs : ro * n \* hpoleuca, Terminalia Inatata , T. Manii.. 
\ Tebbek, Bombax insigne , Odina IVodier, Sicr- 

' < arc y a drborea , and Adenanthera pavonina , as 

^ as many of the trees of the evergreen forests. 
, e undergrowth consists mainly of shade-bearing 
snrups and small trees, with some palms and canes, 

)llt 1S not so dense and impenetrable as iti the ever- 
. green forests. 


\e) The diluvial forests occur on diluvial deposits 
o! deep, sandy soil lying between the mangrove forests 
‘mu the hills. They, contain trees of both the ever- 
^ reen a ud semi-evergreen types, including Dipterocarpus 
spp., Lagcrsirocmia hypoleuca , Bombax insigne , Tcrmi- 
n , a //' J . Caiafifia. S/e re alia alata , and Pterocarpus 

( a.oc.rg>o/dcs. There is a dense impenetrable under- 
gu>v\ti or climbing bamboo, canes, and creepers, but 
as ie mangrove swamps are approached the bamboos 
‘ lIK cane s disappear and the undergrowth consists 
jargi i% ot palms such as Phoenix peludosei , f.iruala and 

'rr C '. a , - lr,a ‘ : ;- ya y while littoral species oi trees such as 
licrittcra ulloralis and lynometra ran:iflora make their 
appearance. 


the commercial value of the Andaman forest lies 
almost entirely :n the facilities for export of the timber 
to Calcutta and London and other markets overseas, 
since the local demand is practically negligible. The 
padauk [Pterocarpus dalbergioides) is the principal timber 
tree of the Andamans, its beautiful red wood being 
highly esteemed ior furniture, panelling, and interior 
building or decorative work generally it has gained 
a footing on the European and American markets and 
is in considerable demand. Other important timbers arc 
pyinma (Lagerslroemia hypoleuca ), gurjan (Dipierou , ‘r < 
^PP.), white chug law (Tcnninalia bialatd ), koko [Albbzia 
■ xbbek), etc. The extraction of the timber is carried 
01,1 a1m °st entirely by departmental agency, and two 
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large s$w mills, one in the south island, and one in 
th : north island, have been erected. The different 

timbers are sent in the form of rough hewn or sawn 
squares and scantlings to Calcutta and London, where 
they are sold through the agency of Messrs. Martin 
& r Co. (Calcutta) and W. W Howard Bros. (London). 
The development of forest activities in the Andamans 
affords a typical illustration of the difficulties of manage 
ment of mixed tropical forests. In these mixed forests, 
out of the score or more of large timber trees, only the 
four or five species mentioned above are saleable, and 
there is no demaud for other species and smaller sized 
trees. This necessarily results in extensive areas being 
worked under the selection system, and the removal of 
a tree here and a tree there. An attempt was made to 
introduce more concentrated fellings, with artificial re- 
gcnci*ation of the clear felled areas, and in the years 
19J.fi -21 when convict labour was available, some satis¬ 
factory plantations were made in this way. But later 
the convicts were withdrawn, there was absolutely no 
labour available (an attempt to introduce karens from 
Burma did not materialise), and consequently no planta¬ 
tions have been made since. The accessible coastal 
forests have been heavily worked for padentk, and to 
facilitate its extraction from the inaccessible inland 
forests, a scheme of extraction by metre gauge railway 
has been started, but the scattered nature of the fellings 
naturally increase extraction costs. 

The total area of forest in the Andamans is 2,200 
square miles, but only a comparatively small portion 
of this total area is at the present time intensively 
worked. The annual output of timber (in the round) 
available for export exceeds 600,000 cubic feet, and this 
quantity can be, and will be, enormously increased, 
as conditions of demand arcl development of new markets 
permit. 

Minor forest products are at present of comparatively 
small importance, as there has been no staff or spare 
time available to ao and develop them, but there 
are interesting possibilities, amongst which may be 
mentioned the enrolling of seeds for edible or luminant 
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-oils, and fibres for the manufacture of ropes ; while 
sources of supply of tannin extracts arc extensive and 

entirely untouched, the Diptcrocarp oils are very little 
used, and nothing is done with the very plentiful resin 
of Canarium cmphyllum. In short, the forests of the 
Andamans have considerable potential value, and in 
lime and with the return of normal trade conditions 
should show very fine financial results. 
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CHAPTER V 


MINOR FOREST PRODUCE 

Indian forests are exceptionally rich in a large number 
of minor forest products, and, apart altogether from 
their importance for the production of timber and fuel, 
for the supply of grass and grazing, and for meeting the 
miscellaneous requirements of the great agricultural 
’ population, they have an additional importance in 
’ supplying the raw produce on which a number of 
important industries are based. A detailed considera¬ 
tion of the many important industries, unconnected with 
timber but dependent on the forests, would fill a large 
volume ; all that can be done here is to review shortly 
a few of them by way of example. 

1. The Indian Pine-Resin Industry 

The commercial 1 exploitation of the resin of the 
Indian pines serves a wide range of subsidiary indus¬ 
tries. It provides resin for shellac making, soap 
manufactures, paper concerns, oil-cloth, linoleum, 
sealing wax, printing inks, electric insulation, gramo¬ 
phone records, and wheel grease. And it also provides 
turpentine, which is the chief thinner and solvent 
employed in the paint and varnish trades, a mordant in 
print goods manufacture, the basis of synthetic camphor, 
and an ingredient of boot polishes, embrocations and 
liniments. Tne field is wide enough in peace time, 
but was considerably expanded in war time by the rosin 
used in ‘ setting ’ shrapnel bullets in shells. 

Of the world’s trade in rosin and turpentine or ‘ naval 
stores ’ the United States of America command SO per 
cent, of the output France coming second with some 

1 The Work of the Fortsl Department in India, April, 1920. 
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15 per cent, and the rest of the world taking the 
remaining 5 per cent. 

f ** J' s o-° XV . W - eli ovcr a Quarter of a century since 
,. st °^ cexs m the North-West of India began to 
iea izc the potentialities of the wide pine belt along 
the foot-hills and lower slopes of the Himalaya. Many 
f, ; being French-trained, it was not surprising 
L ? at tne s Piendidly organized tapping of the maritime 
pine ot the Landes should serve them as a model, ami 
^>° irom the very start the conservative cup and lip 
meihod m use in France was adopted, thus ensuring 

.. . est Possible yield of resin with the minimum risk 
ot injury to the tree. And so from small beginnings- 
! n United Provinces and later in tlie Punjab the 
industry has grown till now it has reached very con¬ 
siderable proportions. 

Since 1912 both in the United Provinces and the 

tin jab extensive and successful organization has 

brought the harvesting of the resin to a high slate of 
efficiency. 

It was in the factories and in the selection and 
devising ot manufacturing methods best suited for the 
disti Iation of the Indian pine resin that the Forest 

tw'V" p Ut f0Un , d hn . rdest task ' a task in which the 
h orest Research Institute at Dehra Dun and the 

Imperial Institute, London, gave much helpful advice 
and assistance. America, thanks to the happy chemical 
constitution of its principal pine resin, produces a 
turpentine which stands in a class by if .- -If, though 
manufactured in the most primitive, direct fire-heat 
apparatus. French manufacturers found, but not till 
they had learnt by bitter and costly experience of 
adverse trade criticism and adverse markets, that an 
apparatus *good enough for America was not good 
enough for the maritime pine-resin of the Landes, and 
so, since 1900 or thereabouts, technical French 
engineers at Bordeaux, energetically assisted by tlie 
chemical section of tlie Bordeaux University, nave 
devoted much attention to the subject of resin distilla 
tion. The result has been a score or more of patents, 
m all of which fire heat, is eliminated and complete 
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control of temperature is maintained by systems of 
steam heating and steam injection. France has thus 
been enabled to do the best with its pine resin and 
produces rosin with a good reputation in the trade and 
thoroughly sound mercantile turpentine. 

The lesson learnt in France gradually penetrated to 
India. . The primitive stills first used in the United 
Provinces and the Punjab were re-modelled and modified 
till now both provinces possess batteries of stills of the 
best French type, steam-operated and modified to suit 
Indian conditions, which are giving entire satisfaction 
by the excellence of their products. 

There is no need here to enter into a detailed descrip¬ 
tion of the method of tapping and collection of the 
crude resin (a detailed account is given in Forest 
Bulletin No. 26, 1914) or of its distillation and purifica¬ 
tion. The possibilities of development of the Indian 
pine-resin industry are considerable. The average 
annual consumption of ‘ naval stores ’ in India based 
on statistics for the financial years 1907-08 to 1918-19 
was; for rosin 89,119 maunds, and for turpentine 
(including turpentine substitutes) 245,729 gallons. In 
1907-08 the Indian factories produced 6,609 maunds of 
rosin and 16,086 gallons of turpentine, and in the 
intervening twelve years have succeeded in increasing 
their output tenfold, imports of American origin 
decreasing proportionately. At present the resin 
industry is practically in the position of having to retard 
or accelerate its expansion with direct reference to the 
speed with which the remainder of the Indian market 
can be secured and outside markets such as Java, 
China, etc., developed. It is here that closer co-opera¬ 
tion with the trade interests of India is necessary and 
more active measures have to be adopted to advertise 
Indian rosin and turpentine. The industry is, therefore, 
one to which in recent years the Forest Department has 
rightly devoted a good deal of attenf' d, and though 
expansion must be gradual, yet the proi. ects arc there, 
and it only requires effort along sound commercial lines 
to jeap a good harvest. Any forest industry which 
yields such satisfactory financial results and yet leaves 
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S0Ur f e . °{ forest wealth, namely the timber, a 

Commer a fo? ’ 18 ^ eSe F ving of the most careful study. 

started in iq07 Pr °^ CtlOn may be considered to have 
fairlv v r , nu - * rom . that date progress has been 
3 ady as the following table shows :— 


Imports into, and Production in, India, oi- Rosin 
and Turpentine since 1907 


Rosin 


Turpentine - 


Year April* 
to March 

Imported 

Indian 

^production 

Total cwts. 

Imported 

including 

substitutes 

Indian 

production 

Total 

gallons 

3907-08 .. 

76,200 

4,845 

81,045 

225,560 

! 16.0S6 

241,646 

1910-11 ... 

41,COO 

6,625 

4,8,225 

197,720 

| 17,051 

214,771 

1913-lt ... 

45,769 

20,100 | 

65.S69 

193,937 

58,803 

252,740 

1916-17 ... 

18,760 

43,500 

62,260 

80,000 

' 125,663 

205,663 

.1919-20 ... 

13.S55 

46.700 

60,555 

113,638 

148,680 

262,318 

1921-22 ... 

10.G02 

57,200 

67.S02 

70,369 

163,151 

233,520 

1922-23 ...j 

*18,037 

82,000 

100,037 

*90,36-1 , 

279,100 | 

369,461 



♦Imports 

the calendar 1 





year 1922 





The year 1913-14 was the first year in which a really 
serious attempt at sound commercial production was 
made and nine years later (1922-23) production had 
increased four-fold. 

The above figures also indicate that in the case of 
rosin, the Indian market, which may be considered as 
capable of absorbing about 70,000 cwt. yearly, has 
been captured to the extent of about 80 per cent, 
and that an appreciable proportion of the Indian produc¬ 
tion is available for export. 
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As regards the turpentine figures, it should be rioted 
that the import figures include turpentine substitutes- 
(in 1922-23 amounting to 50 per cent, of the imports) 
with which it is hardly possible to compete. The 
present Indian consumption of genuine turpentine is 
approximately 200,000 gallons, and it was not until 
1922 that Indian production exceeded Indian demands. 

India* is therefore in a position to export appreciable 
Quantities of both rosin and turpentine, and, as a matter 
of fact, has already made a good beginning as is shown 

below :— 


Exports of Rosin and Turpentine from India 


Year 

Rosin (cwt.) 

Turpentine 

(gallons) 

1918-19 

... 

... 

1919-20 

9,731 

... 

1920-21 

8,102 

300 

1921-22 

1,595 

995 

1922-23 

30,000 

5,000 


In brief, at the present moment, the Indian market has- 
been almost completely captured and sound export 
connections have been established. This has virtually 


been accomplished within nine years. 

The Great War illustrated the supreme advantage or 
an indigenous resin industry, and at a time when ros’ir 
and turpentine were quite unobtainable Iron! z l--- 1 
ai,d France the United Provinces and the • 1 J 

distilleries were the salvation of local induct | 
munition works. Unfortunately in 1921, m , X 

parts of the Punjab and over a consjderab e p. 

United Provinces, feS 

that arose* XX XXt.ion’ office and demo- 
“.tie principles of Government of the country, m the 
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f lse ! f ie , nou * co 'OPcrauon movement and the preach¬ 
ings of Mahatma Gandhi, agitators found the opportunity 
m ^ a -^ ll e kut senseless damage to the pine 
oiests, which were swept by incendiary fires almost 
r«jm one: to end, and the excellent results of careful 
nuising and protection of decades were Wiped out in a 
7 e - am * °wing to the death or weakened condition 
o scores of thousands of trees, resin tapping had 
temporarily to be abandoned over extensive areas. It 
has been pointed out in a previous chapter that no one 
benefits from the resin industry in India more than the 
local billman, and it is a pitiful commentary on the’ 
effects of this unfortunate political agitation that it 
snould result- in such wanton damage to an industry 
which is so helpful and advantageous to the local 
people, apart from the benefits it gives to Govern- 
ynent, to the general tax-payer and to important 
industries. India is the one and only country in the 
whole of the British Empire that is producing these 

tvw important materials, rosin and turpentine, on a 
large scale. 


The Paper. Pulp Industry 

| ^ ! ’dia v the manufacture of paper is a well estab¬ 

lished if not a large industry ; it dates back some 
fi.ty years and is carried on side by side with that of 
papei pulp, differing in this respect from the practice in 
force in Europe and America, where the two form 
entirely separate industries. This state of affairs is due 
to the difficulty of preparing either mechanical or 
chemical wood pulp in India, for though suitable species 
•of timber are obtainable, it is doubtful whether the 
quantity available is sufficient to keep a pulp industry 
going permanently, it being recognized that the timber 
requirements of me country must have first claim on the 
available timber supplies. To overcome this difficulty 
•the paper maker has had to resort to importing wood- 
pulp, which is expensive, and to preparing his own half 
"stuff from grass and waste products, thus combining the 
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art of paper making with that of preparing pulp from 
indigenous raw materials. 

In 1904, there were eight paper mills in British India 
and Indian States, with an output of 20,100 tons of 
paper annually, the daily average number of persons 
employed being 4,266. In 1918, the number of mills- 
had increased to nine, the output to 31,36.3 tuns, and the 
average number of operatives employed to 5,/ 59. 

The present demand for paper is supplied by the 
nine mills referred to, by imports, and to a very small 
extent by hand-made paper prepared locally. The 
import of paper and pasteboards into India in 1918-19, 
exclusive of note paper and envelopes, amounted to 
9*1 fi'tK tons valued at £1, 487,022, or including note- 
^ at a total ot^,81.V79. 

Turning now to the question of paper pulp, \ye find 
that India imported no less than 13,250 tons of pulp in 
1912-13, that is, in pre-war times, while by 1918-19 the 
amount had fallen to 2,090 tons owing to the prohibitive 
cost of obtaining half stuff and to shipping difficulties. 
In spite of great difficulties in obtaining chemicals 
during the war, the Indian mills not only maintained 
their output but actually increased it, a fact strongly 
indicating the possibilities of expanding the output in 
this country, now that more normal conditions prevail. 

The most important raw material used in India at the 
present day for the production of half-stuff is sabai* 
bhabar or baib grass ( Ischoemum angnstifolium), which is 
obtamed from the forests of Bengal, Chota Nagpur, 
OriSsa, Nepal and the United Provinces. The other 
materials used in India for the manufacture of paper me 
rags of poor quality, hemp, jute, gunny bags, waste 
paper and old ropes. Since the war began, l in ‘‘^ e 
quantities of munj grass ( Saccharum Munja), have o®® 
used, though the yield of pulp from this grass 
high, while in many parts of the country its v^ ^ 
considerable owing to the demand for other purpo 

The two most important substances from v nc ' 
is prepared all over the world are wood aiK d- 1 s *- 
of which wood claims 90 per cent, of the out- ur.i. n 
India, owing to the large number of species m d the 
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generally mixed character of the forests very few tim¬ 
bers are available which fulfil the uecessary conditions 
to cnstne the success of a pulping concern, namely, con¬ 
tend atecl large supplies coupled with suitability for the 
manufacture of pulp. The few timbers that meet the 
no\e conditions are not available for pulp as the timber 
is required as timber in the ordinary development of the 
country. 

Under the natural order Gramincae we have bamboos 
and grasses, both of which are available in large quanti¬ 
ties in certain localities of British India, and some of 
which have, from experiments, given very favourable 
results. Up to date the best results have been obtained 
with Bambusa polymorfilm (kyatkaungwa), a species which 
occurs in great abundance in Burma. Cephalostachy; n 
pergrmlc {timea) and dendroealamus stricius (the common 
male bamboo) have given almost equally good results, 
while Bambusa arundinacca (the thorny bamboo) and 
Mdocanna bambusoides (the single-stemmed bamboo) have 
given results little inferior to the best as yet obtained. 
Ail these species are available in very large quantities 
and can be extracted at relatively cheap rates. A com¬ 
pete note has been published by the Forest Research 
Institute priuted on pure bamboo paper, giving figures 
oi oni-turn, cost of extraction, suitable localities in 
which to erect factories, cost of manufacture and the re¬ 
sults obtained based on tests carried out on a commer¬ 
cial scale. I he scheme for making bamboo-pulp has 
now been taken up bj* several firms, leases having, been 
granted by the Forest Department in Burma, Chitta¬ 
gong and Bombay, and consequently the manufacture 
of pulp from bamboo is au accomplished fact. 

The elephant grasses found in certain localities of 
India and Burma afford material nearly as promising 
for the manufacture of pulp as-that yielded by bamboos. 
According to Mr. W. Raitt, the cellulose expert, those 
grasses which yield the best pulp are, in order: (1) Au- 
thishna including the two sub-spccies A» qiuu- 

dinarea and A. villosa , (2) Phragmites Karka , (3) So aha- 


rum .1 fun jo , (4) Soccbayu 
narenga bracketed, (3) 


■n (itundinaccum and Sufifka 
Sctccharuvi $pon(a?ttum and 
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Arundo Donax. Recently experiments on a commercial 
scale were made with Saccharum spontaneuni and Saccka- 
rum narenga grasses obtained from Assam, resulting 
in the manufacture of several tons of paper prepared 
from each species; both species gave good results, the 
former especially making up into a very fair grade of 
paper. The possible out-turn of these grasses is very 
large, especially from Assam, Bengal, the United Pro¬ 
vinces and Burma, while the cost of extraction is mode¬ 
rate A note on the laboratory experiments carried out 
by Mr Raitt with a preface by Mr. R. S. Hole, the 
Forest Botanist, gives valuable information as to the 
possibilities of elephant grasses for the manufacture of 

P3 'i he P cnonnous available supplies of bamboos and ele¬ 
phant grasses could therefore be utilized for the manu¬ 
facture of the 50,000 tons of paper and pasteboards 
which India imported prior to the war. It is true that 
neither bamboo nor grass pulp could be made to 
meet all requirements, since certain classes of paper 
cannot be made from these raw materials ; nevertheless 
looking to the figures of cost of manufacturing bamboo 
and elephant grass pulps, there is no doubt that a large 
proportion of Indian requirements could be met from 
this class of pulp. Again the commercial prosperity 
and the diffusion of education in India justify the belief 
that the requirements for paper will rapidly increase in 
the near future. Moreover everything points to the 
future possibility of exporting pulp from India, blit to 
the East rather than to the West, and Mr. Raitt, the 
cellulose expert, has left it on record that ‘ it is a modest 
estimate to say that from bamboo and savannah gras¬ 
ses, taking only that which is available under possible 
working conditions, India could produce ten million 
tons of pulp per annum.’ With the value of chenti' 
paper pulp at ,£16 to £1 8 per ton, the enormous potent'a 
value of this industry in India can be appreciated. 

3. Tanning Materials 

India is exceptionally rich in tanning materials, con¬ 
sisting of the bark, fruits, or leaves of numerous trees 
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aud shrubs scattered about in the Indian Forests. A 
brief account of the more important of these tanstuffs 
will be given. 

(1) Myrabdlans .—These easily occupy pride of place 
as the most valuable and important tanstuff in India, 
i ne myrabolan is the fruit, or, as it is often incorrectly 
called, the nut, of the forest tree Tcrminalia Chebula ; it 
is usually collected while still green on the tree, and 
promptly dried in the sun. The ordinary commercial 
product, jungle hurra , of the central parts of India 
averages about 28 per cent, of tannin. If rotted‘fruits 
are removed, the average rises to 30 per cent. If when 
the fruit falls, or is beaten down from the tree, each 
fruit is broken and stones removed, the clean, dry flesh 
will carry as much as 52 per cent, tannin. The bulk of 
useful product is thus reduced to one-quarter, while the 
v eight is reduced to 40 per cent, of what is usually carted 
and moved by rail. But the European tanner, having 
been frequently swindled by those who mixed in 
sand and the beleric myrabolan in crushed myrabolans, 
often insists on getting the uncrushed fruit, a striking 
commentary on the folly ot dishonest practices. In 
Europe myrabolans are the best known Indian tanstuff, 
y n 'l Unci a very wide application in mixture tannages. 
<i in m myrabolans are largely used in mixture tannage, 
a.iu perhaps still more largely as a bleaching ’ agent at 
the end oi the tanning process. This is especially the 


case in the tannage of 


ei*u:,i ‘ leathers tanned with bubut 


bark, when the tannage i;> completed by a bleaching 
process in a brew of myrabolans. For this purpose my¬ 
rabolan extract would not be suitable, but in mixture 
tannages extracts could be utilized to leplace the myra¬ 
bolans at present used. For tannery use myrabolans 
should be crushed before extracting the liquors. 

Myrabolans have also long been known as a dye-stuff. 
They a r e, for instance, used in Bombay for the produc¬ 
tion of yellowish-buff shades on cotton. Mvrabolaus 
also find* some application in the manufacture of inks 
which are produced by the addition, of iron salts, suitable 
gum, and some • soluble blue ’ dye. In Europe myra¬ 
bolans are used in the dye-house for the mordanting of 
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as a preparation for the application of basic dyes,, 
the weighting of black silk, etc. 

The quantities of fruits produced by the trees vary 
enormously in different years, and the available supply 
in one year may be several times the corresponding 
supply in the following or preceding year. This factor 
naturally gives scope for considerable gambling in the 
business of myrabolan collection. By far the greater 
pail of the myrabolan crop comes from privately-owned 
forests, and very little is being done in India generally 
to increase the supply of hurra trees. The following 
figures are interesting, as indicating the importance of 
myrabolans as an article of export to foreign countries, 
.(and it must be remembered that a very appreciable 
proportion of the total crop 01 myrabolans is used in 
•India itself):— 




Exports of Myrabolans from Indian pouts 


1919-20 ; 1920-21 I 1921-22 


Destination 

Quantity 

Value 

Quantity 

; 

Value jQnantity J 

Value 


i 

cwt. 

Rs. 

1 cwt. 

Rs. 

cwt. 

Rs. 

British Empire ... 

10,21,000 

5,983,000 

3.45.000 

1.S08.000 

•1,02.000 

1.874.000- 

Rer,t of the world.. 

8.37,000 

4,148,000 

4,48.000 

2.170,000 

8.37.000 

3,992.000 

Total Exports .. 

1.858.000 

10.131,000 

793,000! 

4.07o,000 

1,339.000 

5.856.000- 


The figures show that myrabolans are an important 
article of commerce which is used in almost every 
tannery in the world (except of course in chrome tanner¬ 
ies). Their importance is due to the high percentage of 
tannin extract available and to their properties of decol¬ 
ourising and softening leather, which distinguish them 
from most of the tanstuffs described below, the latter 
being of importance in India itself, but of relatively 
small value for export. 

(2) Babul bark .—One of the most widely distributed 
trees in the northern dry zones of India is the babul 
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{Acacia arabica ), and the bark from felled trees has con¬ 
stituted possibly the most important tanstuff of Northern 
Inaia. In the big tanneries of Cawnpore in the boom 
years ot the War, over 20,000 tons of babul bark were 
used annually. The average tannin content of the bark 
is J- per cent, while twig bark is poor, 7 per cent. The- 
'in'* 01 ' 7 tanstuff contains an important lesson. 

'" “ en ^ le tanning industry started in Cawnpore the 
whole surrounding country was full of babul. The earli¬ 
est supplies were sold for 8 annas per maund or less, 
and as soon as the demand increased there were those 
who developed business in the sale of timber, thus help¬ 
ing to realize better values from the trees and keeping 
down the price of the bark. For many years the price 
of bark remained at about 12 annas. As gradually the 
whole of the neighbouring country was stripped the 
pi ice rose to Re. 1-4-0 just before the war. Then when 
the tanneries were suddenly called upon to turn out 
enormous quantities of leather, it was found that there 
were no supplies of babul in sight. (It may be noted 
that babu. is one of the principal species being introduced 
in the Jumna ravine plantations described in Chapter 


(3) Cassia auriculata bark— TurwaA .—This well- 
ta ? stu/f is used in very large quantities in the 
' , ‘ ” .q.q 51 01 .^ n( ha, a rough estimate in the boom 

\\ a. year 1J18 putting the annual consumption at 30,000• 
r-v’ shrub grows wild in the south and west ot 

India. When two or threfe years old the twigs which 
spring from the roots are cut down, and the bark strip¬ 
ped oil and dried. Numerous coppice shoots spring up 
from the root and in a year or two another harvest can 
be taken. The average price for turwad bark may be 
put at Rs. 100 per ton. Extensive experiments were 
made in 1916-19 to introduce this shrub in the Jumna 
ravine plantations and forests in the United Provinces 
and elsewhere, but these have to a great extent tailed, 
the growth and quantity of bark produced being 
disappointing, possibly due to climatic conditions (the 
climate is very much drier and hotter than in its natural 
habitat). 
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(4) Maiigrovcs .— The general term mangroves is 
applied to a large number of different species of trees 
which grow in the ooze alongside the rivers and in the 
swamps of tropical forests. This ooze is generally sub¬ 
merged each tide to the depth of several feet and most 
of the mangroves build up a network ol roots which 
raises the main stem almost, if not entirely, above the 
high water level. The trees grow in salt, brackish 
water, although some species are found where the water 
is almost sweet. Speaking generally, the barks of all 
mangroves contain more or less chlorides from the salt 
water. These chlorides are often found most largely on 
the surface of the bark owing to spurting and evapora¬ 
tion of salt water, but there is generally also a consider¬ 
able proportion disseminated throughout the bark, form¬ 
ing a definite constituent thereof. The principal man¬ 
grove areas in India are the Sunderbans (the great delta 
of the Ganges and Brahmaputra rivers), the delta forests 
of the Irrawaddy in Bassein, on the Arakan coast, in 
Mergui and Tavoy, and in south-east Madras, and the 
principal species of trees are Rhizopkora conjugal a, and 
R: tnucronaia (, gurjun ), Hcritic,-a Fames {snndri), Griops 
Roxburghiana (. goran ), C. Candollcana and such species as 
Carapas, Bruguieras, Sonne ratios. The tanstufi consists 
of the bark of the trees, which is stripped when the trees 
are felled, and dried. These barks contain roughly 8 to 
12 per cent, of tannin. For many years the Indian 
Government ran an experimental factory in Rangoon, in 
•order to test the commercial possibilities of making 
tannin extracts and concentrates from mangrove barks. 

Other Indian tanstuffs available in the Indian forests 
a *e too numerous to describe in detail, and a tew will 
be only briefly mentioned. 

The bark of sal (Shorea robusla), and the bark and wood 
ot Shorea ebtusa. 

The fruit of ghont or gothar {Zizyphus xyfopyra) a 
common shrub occurring extensively in many of ihe 
drier parts of India. 

The leaves of dhawa or Indian sumach {Anogeissus 
laiifoiia ), the young pink shoots of which :re especially 
rich in tannin. 
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The bark of kahvci or arjuna (Tcrminalia Arjuna). 

The fruit of bahera (Tcrminalia b cl cried), and con la 
(.Phyllanthus Emblicd). 

The barks of Himalayan oaks and chestnuts are com¬ 
paratively rich in tanning material, but the difficulties 
of economic working of hill forests appear almost in¬ 
superable. A recent enquiry for a suitable factory 
site to utilize 2,000 tons of oak bark annually had to be 
abandoned for this reason. 

For fuller details on Indian tanstufi’s, the reader is 
referred to the bulletin (No. I of 1918) by Messrs. Fray- 
mouth and Pilgrim. 


4. Essential Oils 

In various parts of the forests of India, certain aro¬ 
matic grasses occur, from the distillation of which valu¬ 
able scented oils are obtained. These grasses belong 
to the genus C ymbopogon of the family Gramincae and 
have been classified as follows 

1. C. Martini (rosha oil grass). 

G. Cilratus (lemon oil grass). 

A . . 3* G. /Varans (citronclla oil grass). 

A oner note on each of these three grasses, and their 
present and potential value is given below. 

(1) Rosha oil nrasS .—The plant has a wide distribution, 
being generally found in the drier hot forests and waste 
areas of India, and is of economic importance in the 
Bombay Deccan, the Central Provinces, and the Berars. 
There are commercially (but not botanically) two dis¬ 
tinct varieties, i.e., ‘Motia growing sporadically or in 
single clumps on the holiest slopes, and giving the 
best quality oil, and Sofia growing gregariously in cooler 
and inoister localities and giving somewhat inferior 
oil. 

The portion of the plant from which the oil is obtained 
is the flower and leaf, while only small quantities of the 
oil can be obtained from the stem itself. The flowers, 
and upper third of the stem are collected in September 
and October and are tied into bundles or puias of about 
a quarter of a pound each. Donald, in describing the 
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process of distillation in an article published in the Indian 
Forester , Vol. XXXIX, of March 1913, states that the 
inflorescences are cut twice, a second flowering occurring 
.after the first inflorescence has been cut. The grass is 
either distilled in a partially green state or the flower 
heads and portion of stem are carefully dried in the shade 
before distillation, during which period they lose from 
about 20 per cent, to 40 per cent, of their weight accord- 
in<>- to the degree of dryness which they are allowed to 

attain before being treated. 

The plant used by the local distillers is extremely 
primitive and consists essentially of a copper or iron 
still covered with mud and erected over an open fire 
near a stream or pond ; from the top of the still a bam¬ 
boo pipe leads the vapours given off to a condenser. 
The still is charged with 80 or 100 ib. of grass and 300 to 
400 lb. of water, and the charge takes an hour and a half 
to three hours to complete. The quantity of oil obtained 
by this rough and ready method of distillation varies 
from 0*1 to 0*3 per cent, of the weight of air-dried grass 
distillcfd. In recent years the application of steam distil¬ 
lation (indicated by experiments carried out by the 
Forest Research Institute officers) has given much better 
results and is being extensively adopted. 

The quantity of rosha oil produced annually in India 
varies from 100,000 to 130,000 lb., of which about 10 
or 15 per cent, is used in the country itself and the 
balance exported, chiefly to Europe. The value of 
the oil in pre-war times was about Rs. per pound 
and is now about Rs. 5-8 to (i per pound. The value 
of rosha oil produced annually may thus be put at about 
,£40,000. 

(2) Lemon oil grass .—This grass grows wild in tne 
South of India (Madras and Travancore), and it is 
also cultivated in fields. The method of collection ant 
distillation is very similar to that of rosha oil describe 
above, and need not be repeated. The lemon gi' ass 
;is the most important commercially of the tin ee oi s 
discussed in this note, and in addition to local consump¬ 
tion, the following .figures of export show that it is an 
important article of commerce. 
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Destination 

1919-20 

1920*21 

1921*22 

Quantity 

Value 

i 

1 Quantity 

Value 

Quantity 

} * 

Value 


gals. 

. Rs. 

ffttlS. 

Rs. 

cals. 

Rs. 

British Empire ... 

11,148 

j 3,28.910 

1.793 

71,680 

G.496 

1.38.3S3 

Foreign Countries 

19,80!) 

6,23,540 

37.928 

15.51.620 

37.241 

7,80,040 

Total Export 

30,957 

9,52,450 

39,726 

■ 

16,23,300 

43,737 

9,18,429 


(3) Citronclla .—This grass is also found both wild and 
cultivated. The collection and distillation of citronella 
oil is on a smaller scale than the two oils described above 
and thus it is of less importance commercially. The 
quantity exported in 1921-22 amounted to 10,000 gallons 
valued at Rs. 125,000. 

The combined total of these three oils exported 
from India, and the value of this export trade is shown 
below (in round figures):— 



1920-21 

1921-22 

Oil 




(Juautity 1 Value 

(Quantity 

Value 

Koslia 

Lemon grass 
•Citronella 

gals. 1 Rs. 

5,200 290,000 

39,800 1,623,000 
2,000 I 37,000 

gals. 
6,000 
44,000 1 

10,000 j 

r 

Rs. 

360,000 

918,000 

120,000 

Total ... 

•17,000 1,950,000 ' 

60,000 

1,410.000 


With improved methods of distillation, of collection 
and cultivation, there is little doubt that the essential 
oil industry could be considerably and profitably ex¬ 
panded. 

’ 5. Lac 


Lac is a resin and owes its importance in industry to 
the fact that in its manufactured form, shellac, it is the 
hardest known resin. Lac is an animal product and is 
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produced as a secretion by a species of minute scale 
insect or Coccid which sucks the juices of.certain trees 
common in India. The individual secretions fiom so 
minute an insect (about one-fortieth of an inch long at 
birth) are of course very small out as the habit of the 
insect is to live in colonies on the twigs of trees and the 
individual insects pack very close together, the neigh¬ 
bouring secretions soon coalesce to form an incrustation 
of lac sometimes over one-fourth of an inch thick all round 
the twig when the lac is mature. This tiny insect is mauve 
in colour and perfectly formed with eyes, antennae, and 
three pairs of delicately-formed legs; the mouth parts 
are in the form of a proboscis adapted for piercing the 
bark of succulent twigs and for sucking the juices of the 
tree. On hatching from the eggs inside the shell of its 
dead mother, the insect crawls out of its mother S cell m 
the old lac and searches for a suitable succulent twig on 
which to make its new home. Having found such a spot 
it proceeds to dig in its proboscis and commences to- 
suck the juices of the tree. As it has no further use for 
legs, eyes or dntennae, the insect casts them off at the first 
moult and from then onward consists of a shapeless sac 
and a sucking proboscis at one end. Nothing much else 
is obvious about it except the breathing apparatus and 
the outward signs of a digestive apparatus. There are 
however a number of pore-like openings along each side 
of the body from which the lac is secreted. The insect s 
object in secreting this lac is not fully understood. All 
scale-insects make a protective covering or scale for 
themselves because their skins are \ cry delicate but 
they arc usually not on so generous a scale as in the 
case of the lac insect. The lac may also be in the 
nature of a waste product. The insect’s object is, how¬ 
ever. a matter of purely academic interest; what is ot 
importance is that these tiny secretions have those 
remarkable properties that make iac the valuable aitu. o 


of commerce that it is. , . . ^ y 

The trees on which iac grows are kusum {SJueune? a 
triiuga), pahs or dkak (Butca irondosd ), btr (Zizyphv# 
fn/uba), qhont {■Zizyphus Xylopyrd), and babul (Acacia 
arabica) besides many others of less importance. Pdas 
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closely followed by bcr produces the largest quantity oi' 
lac, but kusum lac is of much superior quality, being about 
30 per cent, more valuable than lacs from the other 
three species, which are approximately equal in value. 

There are possibly several local varieties of the insect 
but this subject has not been worked out yet. There nre 
usually two broods of insect in the year. Swarming, 
the emergence of the newly hatched insect, usually occurs 
twice a year. One brood swarms at the beginning oi 
the rains, matures in November, dies and produces the 
second brood, which matures at the beginning* of the 
rains. Consequently there are two lac crops each year 
and they vary both in quality and in quantity in different 
localities. 

Lac is virtually a monopoly of India. It does grow 
in a few adjoining countries but the quality of such lac 
cannot compete with Indian varieties. The distribution 
in India is very irregular. The main area consists of 
Chota Nagpur, Orissa, the northern and eastern districts 
oi the Central Provinces, parts of Baghelkhand and 
Bundelkhand, Sind, and a few districts of Bengal and 
the United Provinces. This area produces over 85 per 
cent, of the world’s lac supply. Lac also grows on a 
commercial scale in restricted areas in the Punjab, Assam 
and Burma; and many attempts have been made with 
varying success to grow it. in other parts of India. The 
factors which influence the distribution of lac cultivation 
are chiefly climatic, though railway communication also 
plays an important part. 

Although there are only two lac crops proper annually 
yet the trade recognizes four. Kusum lac is of much 
finer quality and often somewhat later in maturing than 
that on other trees ; hence its two crops have received 
separate names. The four crops are • 

Jethui— The summer-rains crop from kusum . 

Kusmi, Nagoli—The winter crop from kusum . 

Baisal hi —'The summer-rains crop from other species. 
Katki or Ran gem. —The winter crop from oilier 
species. 

The lac crops are further differentiated accordingly 
as they are collected before or after the swarming 
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of the insect. Ari is lac collected before the insects 
have swarmed and consequently contains their dead 
bodies. Phunki is lac from which the insects have 
swarmed and is consequently clearer and purer than Ari. 
In its primitive stage the industry involved no artificial 
measures of cultivation, but consisted in merely collect¬ 
ing what lac grew wild and trusting to the small quanti¬ 
ties overlooked by the collector to restock the trees by 
their offspring. This method is still practised in some 
of the less important lac areas. 

A more useful method now is to leave a portion of the 
crop on each tree, usually the upper part. A brief study 
of the habits and life history of the insect is sufficient to 
show that this is not likely to be a very eflective method. 
What appears to be the ideal practical method for lac 
cultivation is to concentrate work and to obtain as large 
a crop of lac as possible on a few trees, using a rdtation 
among the trees, rather than to grow small crops con¬ 
tinuously on all trees, iliis means that when the crop 
is about to swarm it must be cut and transferred to the 
new trees, the phunki lac being then collected after the 
insects have swarmed out onto the new trees. More 
labour, more skill, and more protection from theft are 
required to do this, though the organization of labour, 
supervision and protection from theft are rendered cor¬ 
respondingly easier by concentration. This method is 
now being experimented with on a large scale in Govern¬ 
ment forests both in Bihar and Orissa and in the 
Central Provinces, and in somewhat modified form has 
been practised for some years by small cultivators of 
lac in Manbhura and adjoining districts on ber trees 
round their homesteads. 

Ol’ the lac now marketed some five per cent, comes 
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This prejudice is 
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gradually disappearing as the material profits from the 
lac industry make themselves apparent. 

A serious obstacle to the extension of lac cultivation 
is the risk of petty theft; this is obvious when a pound 
of lac may be worth one rupee. The lac crop matures 
in value about a month before the larvae are ready to 
emerge. The petty cultivator, always fearful of theft, is 
often induced therefore to cut his lac early arid sell it 
before the insects emerge rather than run the risk of 
losing all during some dark night, trusting to be. able to 
buy his brood requirements elsewhere at some later date. 

The principal districts producing lac are : — 

In Bihar and Orissa: Manbhum, Ranchi, Hazaribagh, 
Gaya, Palamau, Sonthal Parganas and Singhbhum. 
In the Central Provinces : Bilaspur, Raipur, Bhan- 
dara, Damoh and Jubbulpore. 

In other provinces: Hoshiarpur (Punjab), Rewah 
and other Central India States, Hyderabad (Sind), 
Malda and Murshidabad (Bengal). 

The scattered character of the lac industry and the 
fact that it is mostly situated in wild jungly places has 
resulted in the growth of a complicated system of trade 
in order to collect the raw product from its hundreds of 
thousands of cultivators and place it in the hands of the 
manufacturers. The outposts of the trade ..re a number 
of stick-lac markets which arc really centres of collection 
and arc generally situated on a railway. The routes by 
which lac finds its way to these markets are many and 
various and it often passes through many hands before 
it finally arrives there. In these lac markets, the dealers 
who supply the smaller manufacturers and the agents of 
larger manufacturers who find it advisable to make their 
own arrangements for k up ply of the raw product, meet 
by the agency of the usual broker. 

The raw product lac or stick-lac reaches the manufac¬ 
turers in a variety of conditions. Being collected and 
marketed in the first place by the most ignorant elussc •. 
111 the country, very little trouble is taken to market l 

in the form required by the manufacturer. Il is fre¬ 
quently very dirty and mixed with a large quantity of 
'dick ; it is often adulterated with various rubbish but 
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usually to no purpose, as the dealers are adept at estb- 
mating the real value of the article they buy ; it is 
frequently not dried, in which case, if cut before the 
insects emerge, their dead bodies decompose and set up- 
fermentation so that the whole filthy mass may coalesce 
into what is known as blocky lac. The better class 
cultivator strives to put his product in the rrihrket in a 
clean form and reaps his natural reward in better prices- 
The object of manufacture is principally to refine the 
crude lac and remove insect remains and the dye they 
contain, fibre and vegetable matter, and other impurities. 
The usual country process is to break the lac off the 
stick and winnow it, after which it becomes known as. 
kacha chaori. This is then washed repeatedly with 
water in a stone nand which removes the greater part of 
the dye, after which it is known as chaori. At this 
stage the blends are made, orpiment may be added to 
improve the colour and rosin to assist the later melting 
of l’o • grade products. The blended lac is poured into 
a longSausage-shaped bag some thirty feet long by two 
inches in diameter. This is roasted section by section in 
front,of a fire until the lac is melted. The section of the 
bag is then twisted up so that the lac is squeezed out. 
The workman scrapes the melted lac from the bag and 
passes it to an assistant, who flattens it out and as it cools, 
stretches it to a large thin sheet, which subsequently 
breaks up into small pieces in the form in which shellac 
is put on the market. 

Several manufacturers employ improved methods, 
using solvents or steam to melt out the lac, but the 
details of methods are usually in the nature of trade 
secrets. These processes are more costly but give an 
increased yield; there is however a certain prejud. e in 
the trade against machine-made shellacs. 

There are various by-products of the trade, the 
principal of which arc lac dye and kiri. Lac-dye, a rich 
carfninc colour, was originally the main product of the 
industry, shellac being a by-product. It is now almost 
unsaleable, having been ousted by the aniline dyes, 

which ate much cleaner and truer to standard. Kit i jjg, 
{t . powder consisting o/ animal remains, vegetable matter 
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a little lac, all in a finely divided state so that they 
cannot easily be separated. There is a ready market 
for kiri, which is largely used for the local manufacture 
of bangles. The principal manufacturing centres are 
Mirzapur, Calcutta, Jhalda and Balrampur (Manbhum), 

' Pakaur (Sontlial Parganas), Imamganj (Gaya), Umaria 
(Rewah), Ranchi and Bundu (Ranchi). There are 
numerous smaller factories throughout the lac districts. 

Shellac is always sold up to certain standards. The 
principal are TN and standard I, both non-proprietory 
marks and the latter being somewhat the better. 
Above these are the ‘Fines and 1 Superfines made 
by the better class manufacturers on proprietory trade 
marks. A smaller quantity of lac is marketed in the 
form of round, flat pieces known as button lac or solid 
lumps known as garnet lac. 

The shellac export trade is almost entirely concentra¬ 
ted in Calcutta, which it reaches from the manufacturers 
through the usual agencies of dealers and brokers. 
The Calcutta TN daily quotation is the ruling price 
regulator throughout the trade, from the petty stick lac 
-dealer (sometimes even the cultivator) to the Calcutta 
shipper. The trade from its nature is highly specula¬ 
tive, in the stick lac markets, in the manufacturing 
centres, in Calcutta and also in the foreign distributinr 
centres. The t ause is not far to seek and the root is 
•found in the instability of the supply of the raw product. 
The culiivators are mostly agriculturists, and there is 
this difference between the cultivation of lac and 
agriculture, that the latter is a staple industry while the 
former merely provides the cultivator with subsidiary 
earnings to supplement those obtained from agriculture. 
A natural consequence is that the lac industry as a 
whole tends to be quickly affected by meters which 
would not affect a staple industry. Whc.i prices are 
low trees may be neglected and production falls off 
comparatively quickly; and when agricultural crops 
are good his natural indolence may lead the cultivator 
to neglect his lac. The margin of production hi the 
ease of lac is considerably wider and more elastic than 
■is usual in the case of agricultural industries proper. 
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Almost all the . shellac manufactured in India is 
exported. The principal importing countries are the 
United States of America and Great Britain, but many 
European countries and Japan take quite appreciable 
quantities. The principal uses for shellac are for 
gramophone records, spirit varnishes, hats, metal 
lacquer, brushes, emery wheels, and electrical appliances. 
As a varnish, it finds a use in a very large variety of 
trades. It is said that forty to fifty per cent, of all 
shellac is consumed by the gramophone industry and 
that no other single industry can account for more than 
five to eight per cent, consumption. 

The total annual production of shellac is in the 
neighbourhood of 300,000 to 350,000 cwt. valued at some 
Rs. 7,00,00,000, so that its importance to India is obvious. 
There are distinct signs that interest in cultivation is 
awakening among the more educated classes whilst it 
has been taken up seriously on commercial lines in many 
of the Government forests, particularly in the Centra! 
Provinces and Bihar and Orissa. 

- Boswellia serrata Gum-Resin 1 

Boswellia serrata is a medium-sized tree, and found 
widely distributed throughout the dry zone forests. It 
is found from the Sutlej extending eastwards to Nepal, 
on the outer slopes of the Umballa and Saharanpur 
Siwaliks. It is common throughout Rajputana, Bihar 
and Orissa, in the Circars, the Central Provinces, 
Khandesh, especially on the slopes of the Satpuras, in 
the Deccan and Carnatic, but not found in Assam 
or Burma. The tree often forms the major part of the 
crop on hot, rocky hillsides, and is often the forerunner 
01 better forests as soon as protection from fire and 
grazing is introduced. A good deal of information has 
been collected from certain localities as to the number 
of trees available for tapping, the figures in most 
instances being based on Working Plan valuations and 

1 Considerable information is given on this subject in the- 
Forest Records {y o 1, vi., Partvi.) by Pearson and Puran Singh, 
from which the above details are taken. 
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reports from local officers. Though it will be seen 
from the following figures that the number of trees is 
very large, they only represent those in selected areas, 
about which information has been collected :— 



Fairly abundant, but no’details 
of available trees are known. 


The above figures represent only a very rough esti¬ 
mate of the number of trees over ten inches in diameter, 
and the species occurs in many other localities as well 
as those mentioned. 

The tree is practically useless for timber or fuel and 
its claim to fame lies in the fact that a gum resin exudes 
from the baric of cambium layer on tapping. A good 
deal of difficulty has been experienced in ascertaining 
the besl method of tapping the tree, but after a long 
scries of experiments spread all over India, the United 
Provinces, Central Provinces, Bombay and Gwalior, the 
tollowing conclusions neve arrived at as regards the 
method expected to give the best results :— 

(u) l he method of tapping should be by shaving 
of; a thin band of bark some six inches broad, two feet 
to tw r o feet six inches from the base of the tree. 

(/-) Tapping should generally be commenced in 
November and should stop before the break of the 
monsoon. 

(c) Freshing should be undertaken every fourth or 
fifth day, and should consist in removing a thin shaving 
of half an inch to one inch of , new bark from the uppet 
edge of the original belt, and carrying down the fresh¬ 
ing to within an inch of the lower edge. 

(d) Tapping of trees below thirty inches in girth is 
not advocated. 

(*■) If, after the initial tapping and after the first 
freshing has taken place, individual trees yield little 
gum-oleo-resin, they should be excluded from the 
operations. 
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(/) The effect of tapping on the trees need cause no 
serious apprehension. 

(g) Taking into consideration the number of trees 
available for tapping in certain localities, together 
with the yield per tree, the out-turn is sufficient 
to justify the erection of a plant working on commercial 
lines. 

Pearson has made an estimate of annual out-turn 

taking into consideration the number of trees available 
for tapping, the yield per lice and Other factors, and has 
shown that with an output ot 2-\ lb. of gum-resin per 
tree per annum, the Khandesh divisions of the Bombay 
Presidency might be expected to produce over 100,000 
maunds (say 4,000 tons) per annum; while the Central 
Provinces areas could possibly supply double this 
quantity. 

The gum-resin of Boswcllia serra/a is very similar to 
the frankincense of commerce, and contains three main 

ingredients :— 

Turpentine oil = 8 per cent. 

„ Rosin =55 ,, 

Gum = 22 ,, 

As the commercial demand for frankincense is ex¬ 
tremely limited, the possibilities of separating the three 
ingredients were considered. This problem has been 
the subject of prolonged enquiry, and from the nature 
of the three products it is evident that the process of 
separation must be a mixed one, namely, solvent ex¬ 
traction to remove the gum, and steam distillation to 
remove the oil from the rosin. The process worked 
ou* on a semi-manufacturing scale at the Forest Research 
Institute, Debra Dun, indicates the advisability of first 
distilling off the turpentine oil by superheated steam, 
and then dissolving the gum with petroleum benzine 
solvent, thus obtaining the rosin and finally evapo¬ 
rating the gum soiution to recover the solvent and to 
obtain the gum. 

Reports from commercial firms on the products ob¬ 
tained have been most promising. The turpentine oil 
has been shown as nearly equal to American and French 
turpentine oils for the manufacture of varnishes, etc. 



The rosin is considered a satisfactory substitute for 
.American grade rosin, and the gum is very similar to 
the ordinary gum-arabic of commerce. Also gum in 
which thirty to forty per cent, of rosin is allowed to 
•remain unextracted has been tested ns a sizing material 
in the manufacture of paper, but the results obtained 
wore recorded as 4 only fair/ 

Pearson has made an estimate of the financial aspect 

of the business, based on pre-war prices of American 
turpentine and rosin (which seems unduly pussimislio), 
which gives a value of about £15 per ton of gum-oleo- 

•re.' in for the manufactured products. If this figure is 
applied to the large potential yield of the gum-olco-re- 
sin from Indian forests, the gross potential value of the 
industry becomes very considerable, and if markets and 
satisfactory working conditions are developed, the Bos- 
irellia gum-oleo-resin industry might in time produce 
.£200,000 worth of products annually. A pioneer 
•commercial firm has recently taken a lease of the 
Boswellia forests of parts of Khandesh, and has started 
^operations on a manufacturing scale. 

7. CUTCH AND 1<ATHA 

t ine of the commonest and most widespread trees in 
India and burnia is slcacui Catechu yk/utir). Ii is found 
growing on dry rocky hills, on fresh rivet gravels and in 
the damp loam of the Tnrai belt cf forest. The heart- 
wood is a deep rich brown, and contains two important 
rproducts, i.e. — 

Kalha [calechin) which is found to the extent of four 
per cent by weight of the wood. 

Cutch [catechu) composing 10 per cent, by weight of 
the wood. , 

•Of these two products, kalha is consumed almost entirely 
in the country and is not exported. Throughout India, 

, one of the commonest customs amongst the IfteKfins is the 
chewing of pan , which consists of betel, lime and kalha , 
aind with the saliva of the mouth forms a vivid red juice. 
A mouthful of pan contains only n few grains of kasha, 
hut so great and universal is its consumption that the 
total demand for katha is estimated to run into several 
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thousands of tons yearly. The market of Bombay, for 
example, will probably take 1,000 tons a year. The retail 
value of kallia is about one rupee per pound, or nearly 
,£350 per ton. 

Cutch, on the other hand, is prepared chiefly for export 
to Europe. It is a preservative and khaki or brown dye, 
extensively used for fishing nets, for dyeing brown sails, 
mail canvas, and occasionally for textiles. The exports 
of cutch from India average about 30,000 cwt. valued at 
.£70,000 annually and the export trade is chiefly from 
Burma. 

The method of extraction employed for generations 
by the cutch and hatha workers in the forest is crude 
and wasteful in the extreme. A tree is felled, and 
the heartwood chipped up by hand with an axe. The 
chips are collected and boiled up in a pot, thus bringing 
into solution both the cutch and hatha. While both sub¬ 
stances are soluble in hot water, only the former is 
soluble in cold water; thus when the decoction cools 
down, the latter deposits as a powder. The mixture 
is filtered through sand, a large proportion of the cutch 
is lost, and from ten to fifteen per cent, of sand and 
impurities become mixed with the hatha. 

During the last few years, a company has been floated 
in the United Provinces, which by using a vastly impro¬ 
ved patented method of manufacture, with steam-stills, 
vacuum pans, etc., obtains the maximum quantity of both 
ingredients in a very pure state. This is but one ex¬ 
ample of the tendency in modern India to-day to replace 
the crude and primitive methods of quasi-cottage indus¬ 
tries by modern and more scientific manufacturing 
methods and machinery. There is nearly always a strong 
demand for all available supplies of khair trees, and the 
-Tture developments of this industry appear to depend 
rather on improved manufacturing methods than on 
increased supplies of trees. 


8 Drugs and Medicinal Herbs 

Indian forests are rich in herbs, shrubs, and fruits 
which have an actual or potential value for medicinal 
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purposes, and there is little doubt that in course of time 
I art net chemical and botanical research will steadily add 
to the number of valuable products. A few of the better- 
n' 11 c indicated here, as examples. 

^rychnos Nux-vomica .—A medium-sized tree 
which is found growing naturally in the forests of 
Bengal, Orissa, the Deccan and Carnatic, of Bombay and 
Madras, especially along the fringe of the evergreen 
forests, and the deciduous forests all over Burma, 
r he importance of the tree lies in the fact that the seed 
contains strychnine. A typical sample of seed will con¬ 
tain about 1*4 per cent, strychnine and 1*6 per cent, of 
brucine, or 3 per cent, of total alkaloids. The tree bears 
a plum-like fruit that produces the seed, which is round 
and flat, much resembling a satin-covered dress button, 
silvery and light bronze in colour, and varying in size 
uoiii one-third to one inch in diameter. The seeds are 
iunvested from March to July, the best qualities being 
o tamed from the trees before the seeds fall. The jungle 
gal ien is sell their produce to village banias from whom 
ic product is bought by merchants and taken to the 
exporting markets. From 40,000 to 50,000 cwt. of seeds 

an . nmilIy from In<1 ia. chiefly to the United 
V ' " V’ -America. and Europe, the approximate value 
being ,£15,000 to ,£25,000. 

, f “ 1 f-^ofikytlum emodi. — This is a common under- 
sniui) in the Himalayan forests, occurring generally at 
between 0,000 and 9,000 ft. altitudes in the drier western 
r.ones, especially in Kashmir. It is a herbaceous plant 
rarely attaining a greater height than ouc foot. The 
root system is perennial and consists of a rhizome with 
numerous thin rootlets branching from it. The active 
and valuable principle is found only in the root system, 
and consists of a resin which contains podophyllotoxiu , and 
numerous analyses of the dried roots have proved that 
they contain from 10 to 20 per cent, by weight of resin, 
and the resin from 25 to 50 per cent, of the active toxin. 
This shows that the rhizome of podophyllum emodi is 
twice as active as that of the American podophyllum 
fo’fatuni. Podophyllum emodi was included in the British 
p>a >' na jopoeia in 1914, and is thus officially recognized 
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for use. No reliable information is available to show 
what quantity of roots or resin is exploited annually 
in India. 


(3) Taraktogenos Kurzil (chulmugra oil).—A medium- 
sized tree which is found in the forests of Assam and 
Burma in areas of heavy rainfall. The seeds of the 

•closely allied Hydnocarpus Wight Lana found on the 
West Coast yield an oil which is chemically identical with 
that of the above species. From the seed of this tree 
..an oil is expressed, which has valuable medicinal pro¬ 
perties, and has been used for countless years by the 
local inhabitants for skin diseases and rheumatism, 
while Sir Leonard Rogers, f.r.s., i.m.s., discovered its 
use for leprosy. About 30 per cent, oil is obtained by 
crushing selected and good quality seed. The annual 
output of seed varies enormously ; in some years the 
seed crop entirely fails and there is none available for 
export, in other years much of the seed goes to waste 
in the forest. In pre-war years from 3,000 to 5,000 
cvvt. was the average quantity of seed brought into the 
Calcutta market. 

(4) ' Artemesia inaritima .—The drug santonin occurs 
in the young flower-heads of Artemesia maritime/, and 
finds an extensive use in medicine as a vermifuge. Prior 
to the war practically the whole of the world’s supply 
came from Russian Turkestan, where the flower-heads 
were gathered and the drug extracted. It has not been 
possible to obtain any recent data as to the size of the 
industry, but the area under Artemesia maritima must 
have been considerable, since in 1885 one factory dealt 
with 1,600 tons of the flower-heads. At that date there 
were apparently at least two other factories, but no in¬ 
formation is available as to their output. The industry 
was conducted in a somewhat primitive fashion \ the 
plants were pulled by the nomad inhabitants of the 
district, who stripped off the flower-heads and used the 
remainder of the plant as fuel. 

At this time the value of santonin, was estimated 
at £2 to £3 per kilo., but it could apparently be sold 
in Hamburg with a profit at 18* a kilo. As a result 
•of the unsettled conditions prevailing in Russian 
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lui.cestan no santonin is now being placed on the 
market and^ the present price stands at the amazing 
figure of ,£50 per kilo. It is obvious, therefore, that 
some other source of supply of this valuable drug must 
be sought if adequate supplies are to be available once 
more. 

It has long been known that Artemesia maritime 
occurs in Kashmir and Garhwal, but no systematic survey 
has been made of the quantity available, nor have ex¬ 
periments been made to determine whether the plant 
growing in these districts contains santonin, for it is 
'yell known that difference in habitat frequently alters 
the chemical constituents of a plant. 

In 1919 Mr. Coventry, Conservator of Forests, Kash¬ 
mir, sent several specimens of the leaves of Artemesia 
maritime , which had been collected in Kashmir, to the 
h orest Research Institute, Dehra Dun, with the request 
that they might be tested for their santonin content. As 
a result of systematic examination it was found that 
/- rtemcsia maritime grown in Kashmir contained art 
appieciable quantity of santonin, and an average of 
anuin x per cent, by weight of dry leaves was found to 
be the santonin content. This percentage, whilst lower 
than that quoted for Russian ilou>er-heads (which is said 
to be aoout 2 per cent.), is still considerable. Mr. 
Simons,ui, the Forest Chemist at Dehra Dun, who carried 
out the analysis, in an article in the Journal oi Indian 
Industries wrote that 1 Artemesia maritime grown in 
Kashmir contains santonin in sufficient quantity for 
remunerative extraction, and from the information 
available there would appear to be sufficient supplies of 
the raw material. It now only remains for the laboratory 
results to be utilized on the large scale. The method of 
extraction is comparatively simple, and the only chemi¬ 
cals required are lime, hydrochloric acid and alcohol, all 
qf which are readily obtainable in India. As the leaves 
are bulky, the factory should, if possible, be situated in 
Kashmir.’ Collection of the raw material has been started 
on a large scale, and the present is a favourable time ror 
starting the new industry, since at present there is no 
competition to meet. 
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9. The Bassia Tree and Its Products 



One of the trees of principal economic importance in 
India, but which seldom receives more than a cursory 
note in Forest administration reports, is Bassia latifolia 
(known by the vernacular names of mowra , tnakua , 

. mahura, mohwa , etc.). It is indigenous and very wide¬ 
spread in Central India. In South India and Ceylon its 
place is taken by B. iongi‘folia which is put to the 
economic uses. The third tree is B. butyracca 
of the Sub-Himalayan tract, known as the Indian 
butter-tree. 

The seed of these trees yields an important commer¬ 
cial product in the form of the valuable edible fat known 
as Illipe butter, largely employed by the native as a 
foodstuff. Before the war the export of seed to Europe 
was considerable, being mainly utilized in Germany and 
Belgium for the manufacture of margarine, soap, can¬ 
dles, etc. The Imperial Institute has published numer¬ 
ous articles on the economic uses of these species from 
which the following notes are taken. Amongst the 
native population of India the chief importance of the 
mowra tree lies in the flowers, which are rich in sugar 
and highly valued as a foodstuff and as the source of a 
spirituous liquor. Some conception of the value put 
upon the flowers for these purposes by the natives is 
gained from the estimate made thirty-three years ago, 
that in the Central Provinces over 1,000,000 people used 
the corollas of the mowra as a regular article of food, 
each person consuming about 80 lbs. per annum. In the 
Bombay Presidency they are also used for domestic- 
consumption on a large scale and throughout India are 
looked upon as a valuable reserve in famine years. 
The flowers of B. butyracca are not eaten, but a syrup 
prepared from them is boiled down yielding a sugar 
about equal in quality to date sugar. 

The mowra tree sheds its leaves in February ana the 
flowers appear in March and April, at which time the 
ground beneath the trees is carefully cleared. 

The flowers have a thick, juicy, globe-shaped corolla 
of a pale cream colour, enclosed at the base in a velvety 
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chocolate-coloured calyx. The corollas fall in the early 
-lours of the morning and are collected by the women 
and children. They are spread out to dry on mats in the 
sun, when they wither to half their weight and develop 
a brownish-red colour. In some cases the flowers are 
collected before they drop, and in many places it is 
‘die practice to remove.only the corollas, leaving the 
pistil to ripen to a fruit. A tree will yield 200 to 300 lb. 
of flowers in a year. 

When fresh the flowers are extremely sweet with a 

Peculiar pungent flavour and a characteristic odour. 

• "Cu dry the peculiar pungent odour is less perceptible, 

particularly if the stamens are removed, when the flavour 

losembles that of figs. The flowers are eaten either 

rf 7 s 1 0i dried, and cooked in many different ways, with 

Sa, H Cet ^’ ldce ’ s k re dded cocoanut, or flour. 

+ i , e greater portion of the crop of flowers is used for 

For* ' ^ 10n by - fermen fation of daru or mohwa spirit. 

ch-u K ea Sn i,0ldi ^- f rr 10 to 20 gallons are 

and water * Tn'^ “° SeerS of dried flowers > spent wash 
‘ L • • -ome cases molasses is added and mav re- 

Td', T t f tbe qu v ,u : t5 ' of ;■» 

l v -i , ‘ ° /. CI blent, which requires from three to 

th 'ndi -HM S a< : cor< * ln ff to temperature, and the liquor is 
then distilled from crude earthen pots The 

produced ranges from S0° lo 90“ under proof ' A ' \ n'l 
under"™ lna,ie rais >ng the strength to 

-• mitei Pi oof. Native spirit prepared in the wav des 

cubed has an offensive butyraceous odour and is rim in 

2per cen’t°offn«?oUfy Xaniin | <i X2| sw0l ' th >' containing 
A P °“Usel oil tJcmm. Soc. C hem. Ivdnsi. 1H87 6 23? 

c n rectification this unpleasant odour is largely removed 

2 S 2 ° ne n ; aU " U f 2 lb '> of *W flowers 
'. e £ I b ° l l , r. Iw £ alI °us Of proof spirit, but in England 
it was found that over a gallons of proof spirit could be 
obtained rrom one cwt. of the flowers. It h?< been found 
that mowra flowers which have been kept for some 
months yield a better spirit than when quite fresh, but 
Jt over twelve months old they are not so well suited 
•°r distillation. 

•About 1888 there was a considerable export of the 
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flowers to Marseilles for use in making: a cheap brandy 
but the French Government, in order to protect the 
home grape industry, prohibited the import. 

The composition of the flowers has been investigated 
at different times, and the results vary considerably,, 
particularly in respect of the quantity and nature of the 
sugar present. The total amount of sugar recorded in, 
the flowers of B. latitolia varies from 40 to 70 per cent. 
The quantity of cane sugar recorded varies from 3 to 17 
per cent., and that of invert sugar from 40 to 53 per cent., 
whilst one author has stated that the sugar is entirely 
invert sugar. The dried flowers of B. longiiolia have 
been stated to contain about 70 per cent, of sugar. Only 
a small quantity of protein is present, the maximum* 
amount recorded in either species being 7-25 per cent. 

Thirty years ago attention was directed to the rich¬ 
ness of Bosnia flowers in sugar and the possibility of 
their being used in India as a source of sugar for export 
but when it was established that except for a very slight 
proportion the sugar was uncrystallizable and therefore 
of little value except perhaps as a brewing sugar, the 
interest from this point of view died down. To-day 
with an enormous European production of beet sugar to- 
compete with, the probability of Bass/a flowers being 
called upon to supply any part of the world’s sugar 
requirements is more remote than ever. 

During the war interest was centred in the produc¬ 
tion of acetone from Bassia flowers in India to supply 
the local demand in connection with the manufacture of 
munitions. The acetone was produced by the now well- 
known special fermentation process, and it has been 
alleged that the yield from the flowers of Bassia latifolta 
was one-tenth of their weight, or nearly ten times as- 
much as is obtainable by distilling wood. The deinan 
for acetone in India in peace times would not be ^2 
enough to justify the available supplies of - 

entirely devoted to the manufacture of that P for ’ 
there remains the possibility of few^being * forest 

manufacture of industrial alcoh-d. -- , 

tree, the oilier products of which are also of a consider- 
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momic value, they appear to represent an cxcep- 
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tionally cheap source. The yield of alcohol from the 
flowers is high compared with that from potatoes and 
other materials commonly used. It has been stated that 
.about 90 gallons of 95 per cent, alcohol is obtainable 
from one ton of dried flowers. 

In view of the extended use that is now being made 
of alcohol for power purposes it seems likely that the 
most profitable way of utilizing the flowers would be as 
•a source of a mixed motor spirit of the 1 natalite ’ type 
for local use in India. That motor spirit can be. pro¬ 
duced on a manufacturing scale in India from Bassia 
flowers has already been demonstrated, and it is 
stated that running trials with the spirit proved 
satisfactory. 

' Natalite ’ is mainly a mixture of alcohol and ether 
.and its manufacture involves not only the production of 
.alcohol from the flowers but of ether from the alcohol. 
It would be necessary to set up an extensive plant 
for this purpose and whether such a procedure would be 
profitable depends largely on the cost of collecting the 
raw material, which in turn is dependent to a great 
extent on the quantity available. 

According to information supplied to the Inter- 
Departmental Committee on Alcohol Mo to i-Fuel b> the 
Director of Commerce and Industries to H. E. B. the 
Nizam of Hyderabad, the total cost of collecting and 
drying the flowers and delivering them to a factory in 
the zone of growth amounts 1 to jQl 10->. per ton. 'Phis 
estimate, however, refers only to Hyderabad, where the 
conditions are particularly favourable owing to huge 
numbers of the tree occurring together. In region:, 
where the trees are more scattered the cost delivered to 
a factory would naturally be higher, and in such cases it 
would probably not pay to utilize* the flowers on a com¬ 
mercial scale, unless the tree was cultivated fo the 
purpose. 

It has been estimated that in the Hyderabad State 
alone there are already sufficient Bassia trees for the 
production of 700,000 gallons of proof spirit per annum, 
in additiou to that necessary for the local liquor require¬ 
ments. 
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It is impossible to estimate the annual value of the 
flower crop, or to ascertain the quantity and value ol the 
timber and fuel utilized annually throughout India. The 
figures of export of seed in pre-war times are given in 
the following table :— 
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British Em¬ 
pire 

1 32,325 

15,741 

6,060 

3.04G 

... 

... 

Foreign 

Countries 

1 3S3.337 

191,616 

789,066 

389,304 

265,858 

1 
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392,350 

265,858 
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106,248 


42,494 
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32,087 


18,587 
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The moliwa seed exports subsequent to the war are 
as follows 


1919-20 

! Quantity Value 


1920-21 


J921-22 


JU Jj-U u± ■» r M 1 up, 

Quantity Value j Quantity 

£ 

10,300 


cwt. 

£ 

cwt. 


cwt. 

44,200 

32,200 

j 101,220 

56,255 

18,200 
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Apart from the importance of the flowers and fruit 
tne mowra tree gives a useful dark red timber and 
excellent fuel. There are in fact very few species in 
or out of India which give such a variety of useful and 
valuable products. It appears however to be decreasing 
in some districts. This is due partly to the fact that 
the dead leaves and grass under the trees are cleared 
away and burnt, in order to facilitate the collection of 
the flowers, with the result that natural regeneration is 
hindered. It is important therefore that attempts should 
be made to encourage the cultivation of the tree, for in 
addition to the question of the production of alcohol 
n om the flowers, and the value of the seed as a source 
of oil, the flowers form a valuable food for the natives, 
particularly in famine years. The tree is well adapted to 
withstand drought, and is specially suited for planting 
on diy and waste lands, where little else will grow. 


10. Oil Seeds 

h larger number of trees and shrubs other than those 
^cntioneu above produce seeds containing fatty oils 
" * ™ ot eposes. Thus Garcinia indico 
-eed- of i f SGe f USed for food and medicine, the 

and lr h i nnuso f s . Elrn Z> give an oil used in cook in" 

kernel of!/«^ WhlC • Valn iV t oiI is produced froai the 
kernel ot Jitgfans regia. Many other instances could ho 

detail 10 ” 6 ^ bUt U 1S ° nly possible to mention a few in 

Kusum oil is obtained from the seed of Schleicliera 
tnjKga and is a dark yellow oil, much in use as a hair 
dressing, in fact it is said to be the basis of Rowland's 
Macassar Oil. A detailed enquiry was carried out with 
this oil ior soap-making, a large consignment being sent 
to a soap .actory, who passed it as entirely suitable for 
the purpose. Kernels of best quality yield as much 
ns 56 per cent, of oil, and the average may ho taken at 
40 per cent. The tree grows in deciduous forests in the 
S', cater part of India and Burma, and is common in the 
Central Provinces and Deccan. There is a very fair 
prospect that if collection were properly organized this 
•'’-eel would be a commercial proposition. 
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Piney tallow is obtained from the seed of Vateria 
indica , a very common species in the West Coast forests, 
Coorg and Mvsore. The yield of oil is said to be from 
30 per cent, to 50 per cent, and is largely used as a 
vegetable butter. During the war a considerable quan¬ 
tity o f this * butter ’ was exported to Europe for food 
purposes, and it is still used by the local inhabi¬ 
tants Sal butter from the cotyledons of the seed 
of Shorea robusta is obtained by boiling the seed in 
water and skimming off the oil which collects on the top 
of the water. It is a solid white mass when cold, used 
.: or cooking in most places where sal is found. Since 
the introduction of forest protection this foodstuff 
lias cone out of use, owing to the value of the seed for 

reproduction. 

II. Canes 


The trade in canes in India is very much larger than 
is generally supposed, and the Forest Department in 
several provinces derives considerable revenue from this 
source. The most valuable species are Calamus lenriis, 
Calamus viminalis, Calamus laiifolius , Decomorops Jcnkcn- 
sianiis and Calamus gurba. The most important centres 
of trade are the Lakhimpur and Cachar divisions of 
Assam, the Puri division of Bihar and Orissa, the Ruby 
Mines Thaungyin, Rangoon and northern divisions of 
Burma and parts of the West Coast. To give a rough 
idea of the amounts annually extracted it may be stated 
that as many as 14,700,000 running feet has been ex¬ 
tracted from Cachar in one year, while the total quantity 
extracted from Assam . per annum is about 30 million 
running feet. Burma also extracts very large quanti¬ 
ties of canes, which together with those in India are 
largely used locally. The export trade is not *aige, i-a 
might be developed. In 1920-21 the value o, the 

exports was Rs. 55,890. 


12. Fibres 

A very large number of fibres aregrasses, 
leaves, bast and seed of iciest t species 

The most important leat fibres ait obiame 
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of Agave, while those of the talipot palm ( Corypha urn- 
oracuhtera) and Licalda peltata are of great economic 
importance on the West Coast and the latter in Bengal, 
Assam, Burma and the Andamans. 

Many trees yield fibres from the bast or bark-, Slcr- 
culia villosa being the most important, especially in 
Burma, where all elephant drag-ropes are made of the 
fibre. The fibre of Hclicteres Isora , a small shrub, ext en¬ 
sively found in many of the dry forests, is made into 
rope and has been passed as very suitable by a large 
rope factory in India. Silky fibres are obtained from 
the giant nettle ( Girard'mia heterophylla) and from Calotro - 
Pis giganlca and C. proceta , which are used for fishing 
lines and nets. A similar fibre is obtained from Vrcna 
lobaia, a weed in the forests, while cordage is also made 
ol the fibres of Kydia calycina , SUrculia spp., Bauhiv.ia 

ahhi % an enormous creeper, Trema spp., and manv 
others. 


( attain seeds produce flosses, or kapoks, the most 
impoiUm of which is the floss of Bombax vialabaricum 
°. wlllc h thousands of maunds are collected annually 
aiiu used for stuffing pillows and mattresses. The r eed 
of C centos p-'? mu/?/ Gos&ypium , Briodcudrov antructuosaw 
and Caiotropis gig an tea are other examples of floss- 
yielding shrubs or trees. 


1 hey arc* several important grasses found in the 
forest, other than those used for thatching and yielding 
essential oils. Baib or sabai grass {Ischatmujh an - 
gusliiotium) is the best raw material in India for paper- 
making and is also used for mat-making and rough 
cordage. Afunj (Sacchanan arnndiim, cuvi) is of nearly 
etjual iinpotutnce as it supplies the major portion of the 
raw material for mat-making, basket and chair-making 
in Northern India. Typha elephenia is alsy, used for 
basket and mat-making, but is not of equal importance 
to muni The thatching grasses are hnperata arnndi- 


lift CP 


% Sacckarum nirenga, So cc bar urn sponianeu.m, 
others of less value. 
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CHAPTER VI 


future possibilities 


This review of India's forest wealth would be incom¬ 
plete without some note on the future possibilities of 

development. . , . , , . 

The possibilities of developing and increasing the 
value of India’s great forest estate may be divided into 
the following main sections 

(1) Improvements in the growing stock. 

(2) Concentrated methods of working and manage¬ 

ment. 

(3) " Development of new uses, markets, and de¬ 

mands. 

(4) Improved methods of extraction and exploita¬ 
tion. 

(5) Greater attention to minor forest products. 

At the outset, the following rather remarkable figures 

must be considered. _ _ 

It has been calculated that the forests of British India 
(i.e,, excluding the extensive areas of Indian States) pro¬ 
duce annually about 1,200 million c. It. of timber, that 
of this only about 340 million c. ft. (or one-third) is 
iiCr this available balance, imports o. 
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wood-pulp, etc). The explanation is dependent on a 
number of different factors, among which may be 
mentioned the following :— 

i. Vast forest areas are still quite inaccessible and, 
under existing conditions, unworkable. The unclassed 
forests of Burma and Assam (and many forests in other 
provinces also) come into this category. Their annual 
timber production is therefore economically negligible, 
until they are made accessible. 

ii. In the mixed forests of India (pure forests of one 
or two species are quite the exception) frequently only 
two or three species are of any commercial value, and 
the remainder at present economically useless. Out of 
-,500 species of trees which occur in India, scarcely 
20 per cent, are of economic value, and the annual 
timber production of the remaining 80 per cent, must 
therefore be ignored. One of the main objects of econo¬ 
mic forest research in India at the present time is to 
find new uses for these so-called * jungle-woods,' which, 
as described later, is a branch of work ol" immense 
potential value, and every year new uses for jungle tim¬ 
bers are being discovered. 

It is easy however to realize that although the total 
annual wood production in the forests of British India is 
1,200 million c. ft., yet the effect of these two factors is 
to whittle down the annual produ ti n of :itii:zablc timber 
to a very much smaller figure. Again, with the gradual 
imlusi'in], economic and social development of the 
country it seems impossible that the timber consumption 
per annum per head of population should perma¬ 
nently remain at its present low figure of H c. ft., 
and a comparatively small rise would tend to wipe 
out any surplus of annual utilizable timber production 
over annual consumption. It is in fact unlikely that 
i India will ever show a surplus of timber exports over 
imports; indeed, with a growing population already 
exceeding 250 millions within her borders, such a con 
'ingency can scarcely be expected and would in fact be 
sign of poor industrial development. But that a great 
cal can be done (and is being done gradually as.limited 
mds and staff permit) to increase the value of India’s 
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orests, the descriptions given in the following: para¬ 
graphs will show. 


(1) Improvements in the Growing Stock 

For the past fifty years (i.e., since the creation of the 
Forest Department) the hand of the forester has been 
hard at work, steadily increasing the productivity and 
value of forest lands. It lias been the fundamental 
basis of ail forest management in India never to fell a 
’tree unless young growth is already present or can be 
guaranteed to replace it; the principle of ‘ sustained 
yield ’ has been consistently followed. The heavily 
overworked and semi-ruined forests of fifty years ago 
have, with care, protection, and the wonderful Recupera¬ 
tive power of many Indian species, been converted into 
nourishing and vigorous crops, and annual tendings, 
cleanings, thinnings, climber cutting, etc., still continue 
the good work. As a concrete example, the yield capa¬ 
city of the valuable sal forests of the U. P. and Bengal 
have increased five to ten-fold in the last fifty years, and 
there must inevitably be a further considerable increase 
in the next fifty years. 

Again, the steady replacement of less valuable by 
more valuable species, both in the natural forests and 
• by plantations, is an important cumulative factor in in¬ 
creasing the value of forests. The girdling or killing 
of less valuable species to give light and growing space 
to young poles and saplings of the more important 
species such as teak, sal , deodar, etc., is carried out 
annually over extensive areas in all the more important 
forests of Ii.dia, while the teak plantations of Nilambur 
and Burma, the taungya sal plantations of Bengal, and the 
deodar plantations of the Himalayas are typical examples 
of a more concentrated form of the same acrion, and the 
well-kuown blue gum plantations of the Nilgiris, the irri¬ 
gated plantations of the Punjab, the ravine plantations 
on the banks of the Jumna, and the Casudfina plantatlonf- 
of the sea-shores illustrate the conversion of barren ar 
useless waste lands into productive ’-orests. 

Unquestionably the improvement in the growing stoc 


Plate XI. 




Intensive forest management in Bengal. 
Clear-felling followed by ploughing and sowing. 











which has steadily gone on for the last fifty years and is 
going on with accelerated force at the present time, is 
the predominant and most hopeful factor when consider¬ 
ing India’s forest wealth in the future. It is for this 
reason that research in silviculture (which determines ! 
the best ways of creating and growing forest crops) is ; 
regarded as of supreme importance throughout India 
to-day. 

(2) Concentrated Methods of Working and 

Management 

Throughout India to-day there is a marked tendency 
in all Working Plans to introduce more concentrated and 
more intensive forms of management. The foresters of 
the last generation who had to prepare the Working 
Plans were frequently faced with the problem of the 
mixed forests, in which oat of perhaps a hundred species 
growing together only two or three were saleable cr 
commercially exploitable. The annual fellings were- 
limited by a fixed number of trees of the saleable spe- 
cies, and the forester, marking bis forests for felling, 
took a tree here and a tree there, so that the tellings 
were necessarily extremely diffuse, and any foim of 
logging m mcchafaical extraction ol the limber " as im¬ 
possible. Troup was the chief protagonist for introduc¬ 
ing improved methods ol \vorMu;. r which would uHi 
rnately lea-1 to a more concentrated yield, and in all the 
principal forests of India more concentrated systems of 
management are being introduced as far as possible. 
Typical examples are the mixed forests of Burma, the 
Andamans and the Western Ghauts, the sat fore ts of Ben¬ 
gal and the United l’r< vinces, the Himalayan coniferous " 
forests, etc. It is evident that a square mile of forest, . 
well stocked with trees all of which are saleable, and 
which have grown up properly tended under intensive 
management, is of far greater value than twenty square 
miles of partially stocked forest and of largely unsale¬ 
able trees of the usual type. The introduction of 
intensive silviculture is also being continually simplified 
b\ the growing demand for jungle-woods, new uses for 
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which (as explained in the next section) have been and 
are being: found by the unremitting: work of the utiliza¬ 
tion specialists at Dehra Dun and in the provinces, and 
of the Government timber agents and others. Thus 
’ research in utilization simplifies the introduction of im¬ 
proved silviculture, which in time will on its part greatly 
simplify the utilization of the forest crop, and the two 
together will add enormously to the value of India’s 
forests. 

(3) Development new Uses, Makkets and 

Demands 

The complete development of the timber resources 
of India cannot be'accomplished until uses are found for 
the majority of those timbers, the supply of which at 
present exceeds the demand or for which there is no 
demand at all. The reason why so many Indian timbers 
are not on the market is either that they are not durable 
or are liable to split and warp, or that their strength has 
not been determined, or that the correct method of con¬ 
version has not been worked out. Then again, many 
Indian timbers, not now on the market, but of great 
value, have been completely overshadowed by such 
timbers as teak, sal, deodar, blackwood, -f>yinkudo , etc., 
which stand out as of pre-eminent value even when 
classed amongst the best timbers of the world. 

Of all the factors that tend to retard the development 
of those timbers which are now not in use, the chief are 
the want of correct methods of seasoning and data as to 
the mechanical strength of such timbers. One may go 
far through India and never find a single stack of cor¬ 
rectly piled timber, or find such a stack properly protect¬ 
ed from the sun and hot winds, and yet there ai c re\'^ 
countries in the world where greater necessity exists or 

such care. On the other hand air-seasoning expenmen , 
..__.^tended adorn 
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liable to split and warp and which for that reason cannot 
be sold, can by correct methods of seasoning and stack¬ 
ing be rendered perfectly serviceable for general pur¬ 
poses. A full 1 report on these experiments has been 
prepared by Mr. Sweet, the officer in charge of the season¬ 
ing section of the Forest Research Institute. To use 
timbers for high quality work, such as panelling, furniture- 
making, bobbin manufacture, gun-carriages, rifle stock? 
and such purposes, it is necessary to season the wood 
completely, and to do so the timber should be kiln-dried. 
In the past much timber has been imported for such- 
purposes, which could well have been supplied by India, 
but owing to want of knowledge in kiln-drying and want 
of kilns it has not been possible for indigenous woods to 
compete with the imported timbers. A start has however 
been made, as the Forest Research Institute have erected 
seven drying-kilns of two different types, with.which it 
is hoped many of the intricate seasoning problems may 
be solved. The wood-working industry at Bareilly 
al o have put in two steam spray kilns and have carried 
out experiments with twelve species of timber and 
determined standard methods of kiln-seasoning for 
•seven species. As a concrete case of the value of kiln- 
seasoning maybe cited army rifle stocks, which up .< 
a few years ago were all imported. Now, owing entirely 
to the introduction of seasoning-kilns in the vicinity 
of the forests, the timber is entirely supplied by India. 
There can be little doubt that by introducing correct 
methods of seasoning, whether air or artificial methods, 
according to the purpose for which the timber is requir¬ 
ed, more will be done to promote the use of the so-called 
1 useless timbers ’ than in any other way. 

It has been mentioned above that want of concise data 
as to the strength values of nearly all Indian timbers 
adversely affected their general introduction dh the 
market. It is true that a considerable amount of inform¬ 
ation has from time to time been collected ou the subject, 
but owing to certain factors having been ignored, and 
■to the want of timber-testing machines, the available 


1 Indian Forest .Records, Vol. IX, Pari 


V, of 1923. 
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information is not to be relied upon. The Great War 
brought this point out most clearly, and, soon after peace 
was declare^, steps were taken to remedy this last defect. 
For the last three years systematic timber-testing has 
been carried out at the Forest Research Institute, with 
three universal timber-testing machines and one Hatt- 
Turner Impact machine, with tiie result that some 12,000 
tests have been completed. As 500 tests are required on 
each species, progress is relatively slow, and to speed 
up the work three more machines are being erected and 
two more are on order. As an example of the value of 
such work an instance may be mentioned which relates 
to oil sucker rods. At present hickory is imported for 
the purpose to the value of about seven lakhs of rupees 
annually. By carrying out tensile and shearing tests it 
en proved that sundri {Heriiiem minor) and, with 
a slight alteration in the iron Connecting piece, sain 
{Tcrniinaliu iomentosa ), do equally well for the purpose. 
Then again, by carrying out dog-spike pulling tests and 
tests for hardness, spruce and silver fir have been 


proved mechanically strong enough for railway sleepers, 
which fact at once enormously increases the available 
supply of sleeper woods, and at the same time opens 


np a line market for two otherwise almost unsaleable 
timbers. 

The reference to the two last named woods brings us 
to the question of durability of timber. It is well known 
that many strong and otherwise desirable timbers are 
not duiable, that is, they are liable to fungus and insect 
attack. It is equally well known that seasoning the 
timber greatly increases its durability. But this is not 
safificicni in itself. As long ago as 1909 experiments 
were started at the Forest Research Institute, in eon- 



v.'oods and the second to endeavour tp check • uo 1:1 , , 

foreign Sleepers, whifeli by the adoption of propen * - _ a 




treatment could be replaced by Indian tim xns. - ° 
there f$ m such a market* may 


illustrate the scope 
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stated that India requires approximately 6 million 
sleepers of all sizes per annum, which may be valued at 
about 3d to 35 million rupees. The purchases fo* 1922 
were in the neighbourhood of 4£ million sleepers” 
of which some 400,000 were imported. • That the 
balance required was not obtained was due to want of 
indigenous sleepers and to financial stringency. Now 
the experiments above referred to have proved con¬ 
clusively that a well-treated sleeper of an otherwise 
perishable wood is a sound proposition, and the railway 
authorities have accepted it as such, with the result 
that two pressure creosoting plants have been erected, 
and other similar schemes are under consideration. 
The industry is in its infancy, but a good start has been 
made, for which, owing to the many suitable timbers 
available lor treatment, there is a great future. The 
results of these experiments are given in the reports 
mentioned in the foot-note. 1 

A line of research which has resulted in finding new 
uses for Indian limbers is the manufacture of tool and 
pick handles, of jute and cotton bobbins, oi cotton reels, 
plane trees, rollers and similar turnery articles, as many 
Indian timbers are sufficiently strong and elastic for the 
purpose of handles, while others turn to a clean, smo. th 
surface. T t might be supposed that for such small arti¬ 
cles as bobbins no grdut quantity c ; timber is necessary, 
but a large bobbin factory in. England requires s >me 
50,U<X) ton of timber annu.dly to keep it running, while 
the annual amount of imported bobbins into India for 
the last three years was Valued at R:;. 73,51,048. The 
same may be said of tool and pick handles, as one Indian 
railway alone requires over 12,000 tool handles and the 
total demand in India is over 200,000. 

A great deal of extremely valuable pioneer work ha. 
been done by the Wood Working Industry' at Bareilly 
ill testing timbers for tool handles, and ii has been 
determined that bakii oi dhaurn {Anogemus /aiii .ia) 
is an admirable timber for the purpose. The timbers of 

. , \ { i . • | Lj 

1 Indian r-'qtesl k&ords. Vol. IX, Part 1 of 1022 and in 
Technical Note No. 231 of thp, Railway Board. 
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kali ( Olea ierrugiiiea ), dhanian (Gracia tiliaeiolia }, temru 
( Diospyros Me'lanoxylon), babul (Acacia arabica), Lavas 
(Ougeinia dalbergioidcsJ , sundri ( Her iLi era Forties) and. 
many others are equally suitable. 

A branch of the same institute ai Clutterbuckgam has 
proved on a commercial scale that cotton bobbins of 
various types and of excellent quality can be made of 
huira (Adina cordiioiia), and of a somewhat lower grade 
or papri or katiju (Holdplelea intcgrilolia). Other tim¬ 
bers have been tested, which give fair results but not 
equal to haldu. Jute bobbins can also be made of the 
above species, and are an equally attractive proposition. 

The demand for better class furniture is increasing as 
t j. ne crocs on and as education spreads in India, and as 
probably no country in the world possesses such a 
variety of ornamental woods, this industry presents, 
many possibilities for introducing new species into the 
market. The basic principle when dealing with orna¬ 
mental woods is to convert the limber in such a way 
tit at the ‘'figure ’ is brought out to its best advantage. 
This is a line of enquiry that has been much neglected 
in the past when attempting to find new uses for timber. 
Concrete examples may be mentioned of woods which 
are now considered practically valueless but which if 
properly converted present a beautiful appearance as 
panels. Dillcnia peniagyna of the West Coast, if care¬ 
fully quartered, has a very ornamental wavy grain, known 
as * fiddle-back mottling.' Then again, iarash ( Tamarix 
articulata J quartered has a very pretty silver grain. A 
very striking example is that of Cordia M:xa , a small 
tree of the Central Provinces, which is classed as fire¬ 
wood, btijC which, if cut on a tangential section, makes 
>1 into a beautiful panel. Ml T nuilar examp 
could be cited but enough has been said to demonstrate 
the enormous field for expansion in this class of work. 

Mention has been made above of quartering or cutting 
timber on a tangential section so as to show the differ¬ 
ent characteristics of timber to the best advantage, but 
it remains to discuss the question of cutting logs on 
rotary machines and the effect of doing so. Cutting 
timber on a lathe produces a thin board of limber, which 



may be anything from x l 0 inch to j* inch in thickness. 
Such sheets when stuck together with a grain of e'ach 
piece at light angles to the next produce three-ply, five-ply 
or seven-ply as desired. Such made-up boards are ex¬ 
tremely strong and at the same time when cut from many 
species present an extremely ornamental appearance, due 
to the oblique section cut through the successive annual 
rings and the corresponding wavy appearance on the 
surface of the timber. Besides the question of minimum 
loss in material by this process of conversion, the made- 
up board is cf great value for use in the trying climate 
of India, owing to its not expanding and contracting 
under varying conditions of temperature and humidity. 
This is explained by the fact that wood only expands 
and contracts across the grain and. as the board is made 
up of sheets with the grain at right angles, the tendency 
•of one board to move is checked by the adjoining section. 
The veneer industry is still in its infancy in India, and 
several difficulties have still to be overcome, but it 
nevertheless has great possibilities, as not only arc emi¬ 
nently suitable timbers available but the demand for 
such articles is greatly on the increase, especially for the 
ornamental class oi ply wood. 

An illustration of the difficulty caused by these two 
factors in India is afforded by the match industry. The 
import of matches into India at the present time is about 
14,000,000 gross boxes per annum vahu d at weil over 
two croies of rupees. These ar^large figures and the 
question naturally arises as to whether India cannot 
manufacture matches in sufficient quantities to supply 
the greater part of her requirements in this direction. 

The import duty on foreign matches is now Rs. 1-8-0 
per gross and at first sight it would appear that India 
has been \ei\ remiss in allowing such .• promising 
to pass unnoticed. There is, however, anotl 
side to this picture and that side rs unfortunately rathe: 
a black one. In the first place matches cannot be made 
without a suitable timber to make them Irora and despite 
India’s wealth in timber trees oi every description tlieiv 
is a very distinct dearth of timbers which are suitable for 
making good quality match Splints. During thelast 
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twenty years or so several attempts have been made to 
overcome this difficulty but almost without exception 
disaster has overtaken each enterprise and the difficulties 
encountered proved too great for the struggling pioneers. 
In Some cases bad management was the cause of collapse, 
jn others want of capital or technical knowledge, but in 
the majority of cases it was the lack of suitable timber 
which proved fatal. 

These costly experiences have not, however, proved 
valueless Tliev have taught India many lessons and 
hav-shown up the pitfall* to be encountered. These 
are now common knowledge and are recorded as a 

warning to future aspirants. 

in the first place the ract that India does not possess 
accessible timbers capable of being converted into first 
oualit', match Splints is undoubtedly proved. Such 
timbers are usually conifers, i.e.. Spruce and Silver Fir, 
p.-v in India these trees are only found at high altitudes 
on the Himalayas and the cost of transporting them over 
hundreds of miles of mountainous country excludes 
them at once for the match industry. In addition to the 
conifers there are one or two other trees whose timber 
would be suitable for making first quality matches such 
as Alder, Maple, Birch, etc., but here again such trees 
are only found at the back of beyond in the Himalayas 
and are ruled out at once on account of cost. 

It is obvious therefore that for cheap timbers one 
must look to the low level forests of India but un¬ 
fortunately tiie quality desirable for really first class 
match splints is not to be found among these woods. 
There are, however, certain species which will yield a 
timber suitable for making matches of a fair second 
quality and it is to these timbers that we must turn in 
the absence of anything better. Probably the best 
known of these l imbers and the most universally used 
throughout India i:-t the Semul {Bombax via!abut -fU/ii). 
The wood of this tree make up ‘uto fair splints, but 
like many of our softer Indian woods it stains bad'y and 
to be * cioss-graiued producing a splint which 
striking. For boxes on the other hand Semul 
Id its own with the imported article. Of 
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other woods, perhaps Trewia midiflora and Excaecarict 
agallocha are the most used but like Semui they are 
both liable to stain. In Central India Bosiodlia Serrata 
(Salai) is used with success and GmeHna arborea has 
been sought after but its colour is not good and although 
strong and tough it is apt to be cross-grained, besides 
being a not very common tree. The sapwood of 
Popitlus enphratica , a common tree in Sind, Rajputana 
and the Punjab is quite suitable for match-making, .but 
the heartwood of this tree is unsuitable being very hard 
and of a reddish colour. 

Various trials of Indian woods have been carried out 
from time to time but the results have not always been 
reliable and a word of warning will not be out of place 
to those intending to venture on the thorny path of 
match-making. In this connection the Department of 
Industries, Bengal, have lately issued an instructive 
pamphlet on the possibilities of the match industry in 
that Province and any one interested in this subject 
will find a lot of useful information in this publication 
(Bulletin No. 16, Department of Industries, Bengal). 

Another useful publication is that issued by the 
Department of Industries, Bihar and Orissa (Bulletin 
No. 10) entitled Some experiments in the Manufacture 
of Safety Matches. ’ This pamphlet deals more with the 
chemical side of match manufacture but contains 
nevertheless information of extreme value to any one 
launching forth on a match-making venture. In the 
Bengal publication mentioned above, a long list of 
timbers tested both for splints and boxes under expert 
supervision is given. This list is probably the most 
reliable information on this subject available to date, but 
it refers of course only to Bengal timbers. Ill this'con¬ 
nection there is another point of interest and a point which 
has proved in the past and will also in the future prove a 
very severe stumbling block to the manufacture of 
matches on a large scale in India. C refer to the distri¬ 
bution of suitable species. In countries like Norway 
and Sweden there are large tracts of pure forests 
containing one species of tree only and it is therefore 
comparatively easy to obtain a continuous supply of 
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timber from these forests. If that timber is suitable for 
making into match splints then the foundation of a 
thriving industry is a matter of comparative simplicity. 

India, on the other hand, does not possess pure forests 
of this type and even if a certain timber is found suitable 
for match making it is practically a foregone conclusion 
that the tree producing this timber will only be found 
scattered here and there, with probably not more than 
one or two to the acre, throughout the forest where it 
occurs. This of con: >e is a severe handicap and the 
naturai forests of India being such as they are the only 
remedy lies in planting pure forests. This sounds 
simple enough and the question may well be asked as 
to why the Forest Department has not taken the matter 
up before. The answer however is simpler still and the 
policy of the Forest Department willbe found to be 
v.^eci on a sound and economic foundation. So long as 
the forestlands will grow such valuable constructional 
and furniture woods as Teak, Sal, Blackwood, Shisham, 
etc., it is not an economic proposition to grow timbers 
which will only bring in half or even one quarter of the 
revenue that these well-established timbers produce, and 
the price that a match factory can pay for its timber is 
very low indeed. 

The match industry therefore is not one which holds 
forth such vast possibilities as it would at first appear. 
As a cottage industry success would probably attend it, 
but on a large scale the prospects are not bright. An 
enterprising concern might make a success of a venture 
with the conifer timbers of the Himalayas and even small 
factories on the plains of India can work up a paying 
business in second quality matches, but any large 
concern attempting to manufacture matches from the 
indigenous timbers of the plains forests is, in the 
opinion of the writer, launching a frail ship on troublous 
waters. 

3cforc, however, dismissing the subject from our 
minds there is a ray of sunshine in the idea of making 
match splints and boxes from bamboos. The idea is 
ikm a new one aad there is at least one enterprising firm 
in India at the present time which has found that the 
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idea is sound and has proved it by practical results. 
The bamboo used to date has been the ‘ Eta ’ (Ochlandra 
travancorica ) and the matches made from it are distinctly 
good, i ne process of manufacture and the machinery 
used differ considerably from those employed in the 
manufacture ot wooden matches but owing to the fissi- 
bility of bamboo the manufacturing process is a 
comparatively simple matter. A bamboo is strong and 
absolutely straight grained, the two chief characteristics 
required for a match making material, and as bambpos 
are gregarious and obtainable in large quantities in 
Perpctuo the outlook in this direction is, in the opinion 
of the writer, far brighter than that of the wooden 
match. Suitable machinery is of course the chief 
difficulty in the bamboo proposition, but once this has 
been overcome the horizon should be clear and the sky 
of success unclouded. 

The subject of developing the timber trade would not 
be complete without mentioning the question of export 
and the possible lines along which the export trade 
might be developed. For more than eighty years there 
has been a regular export trade in teak, while the export 
trade in red sanders (JPterocar,'its sanlaiinus ) and san ¬ 
dalwood (Sanlaiinus alba) dates back to the 18 tb century, 
the former in connection with the dye extracted from 
the timber and the latter in connection with the essential 
oil. Blackwood (Dalbergici laiifolia) and ebony {Dio- 
pyros ebenum) have also played an important part in 
the export trade for many years, together with Anda¬ 
man padauk {Ptcrocarpus dalbtrgioidcs). It was not until 
more recent years that the export of other timbers was 
seriously attempted by the appointment of a Govern¬ 
ment bale Agency in London (Messrs. W. W. Howard 
Bros.), who have succeeded in greatly expanding the 
expoit trade in species other than those mentioned above, 
such as Teminalia tornado^ Termimlm bialala , Kylih 
ddabriiorms , Dipterocarp spp., etc It is not improb ble 
that other markets might be developed and markets found 
for our timbers, especially of constructional varieties, 
in such countries as Egypt. Irak, and at ports along the 
East African coast, 
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The total exports of all species of timber is given in 
the following table 


Exports of Timber from India 


Description 


Timber other than railway sleepers- 
Teak Wood 


Other timber .. 

Wmd- 

Firewood 

Ornamental wood— 
Ebony 

Sandal 

Other kinds ... 



Average 
annual 
value for 
last 

10 years 


Rs 

3 , 12 , 00,275 

19 , 78*970 


1 , 99,773 

t ‘ i 

13,992 

26 , 48,122 

1 , 94,703 


3 , 62 , 35,835 


As regards a list of forest areas of promise and prac¬ 
tical potential development, the following are the most 
important:— 

i. Kanara in Bombay, i.e. West Coast. 

ii. Wynaad and N. and S. Malabar in Madras, 

iii. Coorg. 

iv. North Bank and Jaipur Reserves, North Assam. 

v. Chittagong Hill Tracts, Bengal. 

vi. The Godavari forests in Madras. 

vii. The Delta foiests of Bassein, Burma, 
v iii. The forests of Mergui and Tavoy. 

These are .ipecial areas in which little or no intensive 
management has hitherto been introduced. 
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(4) Improved Methods of Extraction and 
Exploitation 

The three primary means of extracting timber and 
forest produce are railways, roads, and .(for floatable 
produce) rivers. The value of many Indian forests is 
entirely dependent on rivers, for example, the coniferous 
forests of the Himalayas, the teak forests of Burma, the 
tidal forests of the Sunderbans, the bamboo areas of 
Chittagong ; without the cheap and easy floating afford¬ 
ed by the big rivers the enormous forest wealth of these 
tracts would to a great extent be locked up and useless. 
Reads play an important part in making available the 
produce of forests, but their radius of action is restricted ; 
bulky produce such as timber and fuel cannot support 
the cost of road-haulage over unlimited distances. For 
the more valuable timbers road-haulage is limited to 
about 40 miles or so, while less valuable produce, such 
as fuel, can only stand about 10 to 15 miles. For all 
forests which are not traversed by rivers and for all 
produce which is not floatable, railways (with a limited 
connection of cart roads) are essential. There are enorm¬ 
ous tracts of torest in India at the present time which 
are served neither by rail nor river, and which arc there¬ 
fore rendered valueless. Every railway extension in 
the forest-beariug regions of India adds to the wealth 
of India’s forests, and in most of the major provinces 
special officers or forest engineers are at the present 
time busy studying the possibilities, and preparing 
estimates or schemes for railway extensions, forest tram¬ 
ways and other means of mechanical extraction. The 
most striking example actually at work at the present 
m India is peihaps afforded in the submontane so! 
forests of Nepal. In 1922 the Nopal Durbar Constructed 
at a cost oi under ,630,000 a 25-mile length of light railway 
which has immediately rendered workable a block of 
virgin forest from which .£1,000,000 worth of timber 
will be extracted in the next few years. The point of 
this illustration is that without the railway extension 
that virgin forest was valueless, and it emphasize .1 the 
claim frequently made by forest officers that money 


MDIA’S forest wealth 



spent on sound schemes for exploiting otherwise inacces¬ 
sible but potentially valuable forests is the soundest 
possible investment, and adds to the general wealth of 
the country a sum out of all proportion to the initial 
capital expenditure involved. 


(5) Greater Attention to Minor Forest 

Products 

Emphasis has already been laid in a previous chapter 
on the great possibilities before an mtenscr utilization 
of minor products. In fact, in chapter V the main lines 
of expansion have been described and discussed in such 
detail that a brief resume will now suffice. The produc¬ 
tion of resin and turpentine from the Himalayan pines 
will probably not show much further expansion, unless 
the problem of floatiug out resin efficiently and econo, 
mically down the big rivers can be solved. A satisfactory 
solution of this problem would at once open up very 
extensive pine areas which are at present outside the 
radius of economic working. But the possibilities of 
development of Boswdlia gum-resin are very consider- 
able, and this industry is only now passing from the 
experimental to the commercial stage. The same may 
be said of the production of paper pulp from bamboos 
and grasses v where, as far as the available supplies of 
raw products are concerned, the possibilities of produc¬ 
tion are almost unlimited. The propagation and culti¬ 
vation of lac is being strongly taken up in several forest 
areas ol the Central Provinces,'Orissa and Bundelkhand, 
and a great increase of revenue therefrom may be ex¬ 
pected in a tew years. The application of scientific 
methods of manufacture in the preparation of essential 
oils from scented grasses and of cutch and katha from 
Acacia Catechu has been previously discussed, and it is 
difficult to see why similar scientific principles should 
not be applied to the preparation o' tannin ex trap's and 
concentrates, also drugs and medicines, from the raw 
materials in which Indian forests abound. 

1 ills brings to a close the brief review of the present 
wealth of India's forests and (as far as the scope of this 



little book has permitted) of some indications of possible 
future developments, tn these days of transition from 
autocratic to democratic government, when an increased 
interest is being taken in Indian affairs by the intelli¬ 
gentsia and politicians both in Britain and in India, this 
bcok will have served its purpose if it makes informa¬ 
tion available on one aspect of Indian affairs which has 
in the past seldom received the publicity and considera¬ 
tion to which its economic importance and great 
possibilities entitle it. The autocratic government of 
the past has laid the basis of good forestry and a valu¬ 
able estate on sure foundations ; it remains for the demo¬ 
cratic government of the future to build up a worthy 
superstructure. 
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